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PREFACE 

It is the purpose of this volume to present a true 
picture of the natural and industrial condition of the 
several states of the Mexican republic as they are 
to-day. It is necessary, if we would keep pace with 
the progress here being made, frequently to review, 
examine, and compare one period with another, for 
in many respects there is more advancement in one 
of our present decades than during the whole three 
centuries of viceregal rule. Civilization surges for- 
ward everywhere, but in no quarter of the globe are 
there such giant strides as here. 

Several causes combined to effect this result. For 
generations progress was retarded by intellectual en- 
thralment, and the general state of society at home 
and commercial relations abroad. There were inter- 
nal issues to be settled before external accomplish- 
ments could be assumed. With consummate energy 
and skill on the part of soldiers and statesmen, these 
and other things have been achieved, so that the 
whole country now basks in the sunshine of prosper- 
ous repose. Nowhere are life and property more 
secure than here; nowhere are the rights of men 
more respected. 

It has ever been the province and pleasure of 

Mexico to give more than she receives. The metals 

from her mountains and the products from her plains 
(▼) 
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have enriched thousands. Even from her aboriginal 
civilization the old world learned much, and much 
there was in her ancient arts and industries that to 
tliis day has not been surpassed or superseded. 

Not that the author could imagine that the hidden 
wealth a\id magnificent possibilities of this favored 
land may be fully revealed on any printed page ; it 
is only a glimpse at best that we can obtain of what 
here is and may be of those mysterious unfoldings 
whose secrets are locked in the occult powers of soils 
and climates, and in the recesses of mountains, rivers, 
and plains ; but enough can be brought out to enable 
us intelligently to compare this with other lands, and 
show clearly the marvellous progress which has been 
made under the present benign rulership. 

Auspices the most favorable attended the writing 
of this book. The subject was presented to the 
author during a visit with his family to the capital of 
the Republic in the winter of 1891-2. The Presi- 
dent manifested the deepest interest in the plan, 
believing as he did, that if the work was properly 
done it would prove of lasting benefit to the country. 
Experienced secretaries and assistants were summoned 
from the north, and entered upon the long and ardu- 
ous labor of gathering information, all of which must 
be fresh and reliable, so as to give the best and latest 
knowledge regaiding the fundamental interests of the 
country. Under the able direction of George H. 
Morrison, and armed with presidential influence with 
governors of states and men of intelligence every- 
where, the tour of the Republic was made, and was 
attended by a gathering of facts which for thorough- 
ness and extent stands without a parallel in the annals 
of book-making. 
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Howsoever much the present phenonioiial develop- 
ment of Mexico may be due to the leaven of progress 
working in humanity, to the inexorable necessity of 
associated intellect to enlarge and improve, the cause 
of causes must not be overlooked — good government. 
The student of history, be the history of whatsoever 
nation it may, cannot fail to observe how often, for 
periods of greater or less extent, progress is retarded 
by anarchy and misrule, and stimulated by paternal 
care and good government. If ever there was cause 
for national rejoicing we have it here. 

This is the golden age of Mexico, when through- 
out the land peace and plenty reigns — prosperity at 
liome, with the dignity of self-respect and the respect 
of all nations. Prior to this new era of progress, 
dark clouds of confusion enveloped the land, internal 
discord mingling with foreign invasion. It was then 
that the patriotism which lives in the hearts of all 
true statesmen and rulers shone forth in the words 
and deeds of those who hold in their hands the 
destinies of Mexico, of those who contend not for 
personal advancement, but for the right, elevating 
themselves only as they raise the standard of public 
morality and intellectual liberty. 
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CHAPTER I 

GENERAL VIEW 

PosmoN, Area, and Popitlation — Climatb&— Htdrografbt — Races — 
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QOVERNMENT — ^RSLIGION—CUSTOMS— ChARACTERISTIOS 07 THE INHABI- 
TANTS. 

The Republic of Mexico occupies largely the trop- 
ical portion of the North American continent, lying 
between latitudes 14 30' and 32** 42'. It has on the 
north the United States of America, and on the 
south Guatemala and the small British colony of 
Belize. On one side are the Mexican gulf and Carib- 
bean sea, and on the other the Pacific ocean, the 
latter seaboard extending from Alta California to the 
Guatemalan frontier. 

The general aspect of the territory is mountainous, 
the central part lying for the most part in the high 
plateau, along whose eastern side extends the Rocky 
Mountain axis of the continent, while on the west, 
under the name of Sierra Madre, is the continuation of 
the Cascade-Nevada range, which comes down from 
Alaska parallel with the sea-shore, and merges in the 
small sierras which at Tehuantepec cross the continent 
toward the southeast. Thus inclosed between the 
great cordilleras, the plateau slopes from its highest 
part between Mexico, Toluca, Pachuca, PuebK and 
Tlaxcala, where it rises to the height of 8,200 feet 
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above the sea, and sinking toward the north until 
near the frontier, where begins the Colorado plateau, 
it is but little above the level of the two oceans. 

The watersheds of the high plateau on the north- 
west descend to the Pacific in the form of terraces, 
while on the southeast, south, and along the Mexican 
gulf, though likewise terraced, the slope is abrupt, 
and there are places almost too steep to traverse, as it 
drops down to the ocean. The heights surrounding 
the valleys of the central plateau are rugged, and 
denuded of vegetation, the summits presenting the 
appearance of a rent cloth, owing to the absence of 
plants, and the destructive action of water, which, in 
the form of melted snow or rain, carry below the 
drift from the decaying rocks. At some distance 
from the centre of the plateau, the mountain sides 
are covered with forests, and if the elevation be not 
too great, the trees extend to the summit, protecting 
the mountains from the destructive action of air and 
water. Hence some of these elevations sustain suffi- 
cient moisture from streams, and send down to the 
sea under a tropical sun rivers to water the redundant 
vegetation. 

The snowy peaks of Popocatepetl and Ixtaccihuatl, 
which lose themselves among the sportive clouds at 
a height above the sea of 17,798 and 16,076 feet re- 
spectively, send down streams to fertilize the valleys 
of Mexico and Puebla, and supplement the scanty 
rains of the dry season. The slope of Perote, which 
on the Vera Cruz side rises to a height of 13,415 feet 
and forms the terminus of the central plateau, like 
other great elevations hereabout, becomes surcharged 
with moisture, which it sends down to the grateful 
valleys below. 

From the configuration it is easy to determine the 
climate, mark off the zones of temperature, and tell 
the regions of ice and snow, of temperate climates, 
and of soft, balmy airs. Situated as it is so far to 
the south, as the land rises inward from the sea the 
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air becomes milder, until reaching the high plateau, 
which notwithstanding it is called the tierra frfa, 
has a temperature, throughout the year and nearly 
over its whole extent, that is agreeably warm, 
producing in the beautiful valleys of Mexico, 
Puebla, and others, plants and fruits, which like the 
plantain belong more especially to the lower tropical 
regions. 

Between the seaboard and the snowy peaks is 
every shade of temperature properly belonging to all 
the zones embraced between the extremes of 5° and 
35°c. The tropical zone, properly so-called, and com- 
prising the region between the sea level and an ap- 
proximate height of 3,280 feet, extends in a narrow 
belt along the gulf coast, from Matamoros to the 
city of Vera Cruz, where it broadens, taking in the 
whole eastern and southern portions of the state, as 
well as Tabasco, Campeachy, and Yucatdn to the 
frontier of Guatemala. Chiapas, lying somewhat 
higher, all save a narrow belt along the coast, has a 
more heated atmosphere, the thermometer in the 
mountainous region and elevated valleys standing 
usually between 15° and 25*'c. 

The tropical zone embraces also the isthmus of Te- 
huantepec, and continues in a narrow belt along the 
Pacific coast, including portions of Oaxaca and Guer- 
rero. Thence it enters the interior by the lowlands 
forming the banks of the Mezcala, or Balsas river, 
and extends into a portion of the states of Puebla, 
Morelos, Mexico, and Michoacdn, and confining itself 
anew to the coasts, predominates in Colima, the inte- 
rior of Jalisco to a limited extent, Tepic, and part of 
Sinaloa. Advancing toward the north the belt 
broadens from the Topolobampo to the mouth of the 
Colorado river. 

This region, though unhealthful for foreigners, is 
ao Eden to the natives. Various causes unite to 
give to the Mexican tierra calieute, or hot lands, 
the name of mortif^rous, which hss so giseatly 
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retarded settlement. The people there are mostly 
Indians who have little idea of rules of health ; but 
the change effected in the education of the aborigi- 
nal race within the last ten years has been surprising. 
Innumerable prejudices exist against any innovation 
however beneficial which precludes the adoption of 
sanitary measures. Another not less potent reason 
is the failure to clear and cultivate the land, the 
inhabitants of the tierra caliente declining to do more 
labor than is necessary to provide themselves with 
food. Vast areas of overflowed land act as centers 
of infection, instead of sources of unlimited wealth, 
as in Topolobampo. 

In Yucatdn, Campeachy, and Tabasco together, the 
mortality does not exceed 29 per thousand ; and if a 
few rules of hygiene were observed it would not 
exceed that of the most healthy countries. The 
same may be said of the tierra caliente of the other 
states. 

The tierra templada^ or semi-tropical zone of 
Mexico, which is enclosed within the tropical, em- 
braces the watersheds of the high plateau between 
the altitudes of 2,625 and 5,577 feet. The climate 
here is considered, from every point of view, as 
healthy and pleasant, the average annual temperature 
being about 24*^0. Thus it is in the greater portions 
of Coahuila, Nuevo Le6n, San Luis Potosf, nearly half 
of Tamaulipas, a small part of Vera Cruz, and nearly 
the whole of Chiapas in the watersheds of the gulf. 
In the states of the Pacific the temperate belt com- 
prises nearly all of Oaxaca, a large portion of Guer- 
rero, Jalisco, Sinaloa, and Sonora, extending inland 
into the states of Puebla, Mexico, Morelos, and 
Michoacdn. , • 

The vegetation throughout the tierra templada is 
exuberant and varied, the useful predominating over 
the ornamental It would be difficult to find plants 
better adapted to human wants than are generally 
found in these sections. ChilpancingO| Jalapa^ 
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HoatuscOy and many other places leave nothing to 
be desired as regards salubrity. 

The highest part of the Mexican central plateau, 
and where the climate is most severe, the mean 
temperature being about I7**c, is at an elevation ex- 
ceeding 5,577 feet above the sea, and is not altogether 
appropriately called the tierra frfa, for with the ex- 
ception of a few places in Chihuahua, Durango, Zaca- 
tecas, TIaxcala, and Mexico, frosts rarely occur save 
in exceptionally severe winters. The vegetation is 
characteristic of the subtropical and temperate zones, 
and by the bifurcating of the princip^ Cordilleras, 
numerous valleys are found whose climate could not 
be excelled, and whose vegetation partakes diversely 
of the characteristics of the torrid, tropical, semi- 
tropical, temperate, and even frigid regions. Some- 
thing like this is the beautiful valley of Oaxaca where 
the pear, apple, and plum flourish in neighborly proxi- 
mity to the sugar-cane, plantain, mango, pineapple, 
alligator-pear, and mamee. 

As a rule, all the regions embraced within the so- 
called tierra fria are salubrious, and the mortality 
exceeds about 22 per thousand only in marshy places 
having no drainage, and where the rainy season is 
longer than usual. Fortunately, but a comparatively 
few small towns find themselves so situated, the 
predominant population therein being aborigines, 
who, however, have begun to recognize some of the 
rudimentary rules of hygiene. Finally, as regards 
climate, the entire republic, save the tropical belt, 
and some small areas in the high plateau, enjoy the 
delights of perennial spring ; in the coldest spots 
snow storms are rare, and on the seaboards the north- 
east and southwest winds of the Pacific, and on the 
gulf side the winds from the north and northwest, 
soften the temperature in winter. 

Geographical position and altitude here unite to 
render atmospheric conditions peculiar. In Califor- 
nia the rainy season comes in the winter, and the dry 
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season in the summer. In Mexico, this is reversed, 
the rainy season being from April to September, and 
the dry season from October to March. To this rule 
certain localities present modifications. In Chihuahua, 
Durango, and Coahuila, the^ rainfall is so scanty 
that almost every year a portion of the crops and 
live stock is lost. On the great plains, extending 
over thousands of kilometres, small sheets of verdure 
only are seen here and there, showing how slight the 
hold of life is on this arid soil. Not that the conden- 
sation here is so much less than in other parts of the 
plateau, the mean annual rainfall exceeding one metre, 
or 89.37 inches; but instead of being gradually dis- 
tributed throughout the season, it comes within a 
short period of time and in torrents. Some of the 
water thus falling evaporates, and flows ofl* through 
the Rio Bravo del Norte ; the ground can scarcely 
absorb the little that is left, owing to the layer 
of clay underneath the soiL Within two or three 
weeks the ground is dry again, and in about a month 
all moisture has disappeared. 

There are in this section but few streams, and most 
of them are dry in winter. As the elevation of the 
plateau to the southward increases the rains are more 
regular, and the country from Puebla to Zacatecas 
has the benefit of periodical rains. In the high 
plateau there are several streams, some finding their 
way across the cordilleras to both seas ; among 
them are the Rio Mezoala, otherwise called Las 
Balsas, some of whose afiiuents have their sources in 
Tlaxcala and Puebla. Its course is to the south and 
west, gathering on the way the waters of numerous 
streams running from Mexico, Morelos, Michoacdn, 
and Guerrero. The Grande de Lerma, called San- 
tiago near its outlet, also collects its waters in the 
^ mountains of the state of Mexico, and is enlarged by 
streams from Quer^taro, Guanajuato, and Jalisco, 
forming in the last-named state Lake Chapala, 
and running to the northwest drains part of 
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Aguascalientes and Durango, and empties itself into 
the Pacific near Santiago in Tepic. 

The valley of Mexico, with its lakes, is probably 
the most perfectly inclosed basin among those of the 
high plateau. The rainfall usually exceeds 1.85 
metres, or about 73 inches, which added to the rather 
high temperature, keeps well supplied with moisture 
the declivities, valleys, and plains as far as the sea 
coast, with a consequent development of exuberant, 
rich, and varied vegetation, such as that of the 
Huasteca region in. Vera Cruz. 

The rainfall throughout the republic is quite abun- 
dant, the yearly average exceeding one and a half 
metres, or 59 inches. The soil of the plateau, tliough 
resting upon an argillaceous base, with the rainfall 
and some aid from artificial irrigation, might be kept 
moist during the dry season. Rivers but little utilized 
heretofore for irrigating may be advantageously used 
for agricultural and manufacturing purposes. 

The population of Mexico may be classified in 
three well-defined groups, namely aborigines, com- 
monly called Indians ; Europeans and their pure 
white descendants ; and mestizoes, or those coming 
from the crossing of whites and Indians. The first- 
named class, of whom whole tribes, have disappeared 
or are quickly disappearing, are scattered throughout 
the country, aggregating about 4,500,000 souls. Their 
most numerous family is the Mexican, comprising 
Mexicans proper, and Cuitlatecos, with upwards of 
1,700,000, dwelling in the federal district, and in 
portions of the states of Tlaxcala, Puebla, Mexico, 
Hidalgo, Vera Cruz, Jalisco, Sinaloa, San Luis 
Potos(, Aguascalientes, Oaxaca, Tabasco, and Chi- 
apas, and the territory of Tepic. The Othomies, 
nearly 800,000 souls, occupy parts of the states of 
Mexico, Morelos, Hidalgo, Quer^taro, Guanajuato, 
San Luis Potosf, and the Mexican valley, comprising 
among their tribes Mecos, Fames, Mazahuas, 
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S^rranos and others. The Zapotecos and Mixiecos, 
whose tribes aggregate about 700,000, include Zapo- 
tecos, Mixtecos, Mazatecos, Cuicatecos, Papabucos, 
and Popolocos, mostly dwelling in Oaxaca, Guerrero, 
and Puebla. The Ilayas or Yucatecos, who are 
perhaps the best-featured of the Mexican aborigines, 
inhabit Yucatdn, Campeachy, part of Chiapas, and 
are also found scattered in Tehuantepec. The prin- 
cipal families of this nation are the Mayas, Lacan- 
dones, Choles, Tzendales, Mames, Huatecos, Comi- 
tecos, and Chanabales, forming about 415,000 souls. 
Then, in smaller number, are the Totonacs, Apaches, 
Matlanzingos, Chontales, Tarascos, Guaicuros, Opata- 
Pimas, Tapijulapas, Seris, Zoques, Mixes, and 
Huaves, scattered all over the country. 

Much the larger part of the Indians depend upon 
agriculture for their support. Stock raising is also a 
favorite occupation with them. A few engage in 
hunting or fishing. The Indians at all times prefer 
living by themselves, or in small communities 
of their own race. In eastern Yucatdn the Mayas 
live in a state of independence, and owing to the 
activity displayed by the authorities for some years 
past, have been made to keep the peace with 
the whites and mestizoes of the other sections of the 
peninsula. 

Physically the natives are strong ; they are intelli- 
gent, sober, and not quite so indolent as they have 
been represented. For three centuries they were 
kept in an abject condition, some of them being made 
to labor hard while held in a state of peonage. But 
the old order of things having ceased to a great 
extent, these people show a desire to better their 
condition. This is evidenced by the fact that so 
many, not only of their children but of adults, are 
in regular attendance at the schools. 

The European part of the population is made up 
mainly of Spaniards and Spanish Americans, to- 
gether with small colonies of English, French, 
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Americans, Germans, and other nationalities, forming 
an aggregate of about 2,400,000 inhabitants. This 
class comprises most of the property-owners and pro- 
prietors of the various industries, as well as political 
rulers. They embody the progressional idea, to 
which is due material improvement as well as intel- 
lectual progress, of which much has been attained in 
the fields of letters and science, with a beneficial eflect 
upon the other races. A majority of the whites 
live in the principal towns, although many are found 
engaged in mining and agriculture. 

The mestizoes are certainly an interesting portion 
of the Mexican population, not only for their numeri- 
cal superiority, approximating 5,000,000, but for their 
force of character, their desire to surpass the whites 
in progressive development, their sound judgment on 
social topics, and their love of country. Not a few 
of them have won distinction in the fields of literature 
and science, and likewise for military prowess and 
statesmanship. This class furnishes competent work- 
men for the several industries, and in trade has 
begun to compete with the Europeans, who until 
recently have controlled most kinds of traflSc. Much 
property of every kind is owned by mestizoes, whose 
ability to increase and manage their estates is well 
established. 

There are other smaller groups which are the 
result of crossing of negroes with Indians and 
whites, to which must be added a few natives of the 
Philippine islands, or recently imported Chinese ; 
but their number is too limited to call for any 
especial notice. 

The aggregate of the Mexican population, accord- 
ing to the latest official records, is about 12,000,000, 
distributed among the several states and territories, 
as appears in the following table, which likewise 
gives the respective areas in square kilometres, each 
kilometre being equivalent to about five-eighths of 
a mile. 
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EXTENT AND POPULATION OF THE STATES AND 

TERRITORIES. 



BTATB8. 



EXTENT IN 
KILOMETRES. 



Aguascalientes 

Campeachy 

Coahuila 

Colima ^ 

Chiapas 

Chihuahua 

Duran^ro ~ 

Guanajuato 

Guerrero 

Hidalgo 

Jalisco 

Mexico 

Michoacin , 

Morelos 

Nuevo L6on 

Oaxaca 

Puebla 

Quer^taro 

San Luis Potoal 

Sinaloa 

Sonora.... 

Tabaspo 

Tamaulipas 

Tiaxcala 

Vera Cruz 

Zacatecas 

Yucatin 

FEDERAL DISTRICT AND TERRITORIES 

Federal District 

Lower California 

Tepic 



7,500 
54,000 

153,6<'0 

7,004 

77,000 

231,267 

110,170 
32.500 
59,231 
20.039 
70,626 
26,071 
61,4u0 
4,274 
67,800 
74,546 
33,000 
10,200 
63,3.5 
93,730 

200,845 
25,500 
76,000 
3,902 
71,116 
65.354 
78,000 



1,200 

155,200 

80,U00 



1,962,899 



POPULATION. 



142,185 
95,166 
214,067 
74.600 
248,608 
246,740 
255,652 

1,057,228 
354.400 
565,430 

1,280,500 
828,650 
830,923 
143,540 
271,987 
815.460 
845,240 
21 1 ,475 
550,670 
245,738 
140,500 
111,820 
173,200 
142,515 
641 ,824 
485,640 
865,810 



478,760 

32,050 

134,120 



11,984,483 



The foregoing figures have been personally ob- 
tained at the federal, state, and municipal ofiSces. 
They show an average of six inhabitants to the 
kilometre. The most sparsely populated countries in 
Europe, such as the Iberian peninsula, have 50 in- 
habitants to the square kilometre ; according to which 
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ratio Mexico might afford subsistence to 97,314,600 
inhabitants. If we take into account the difference 
between old and new Spain, as regards natural wealth 
and fertility of soil, we must award the advantage to 
Mexico. In Andalussia, Murcia, and Valencia, the 
richest agricultural provinces in Spain, there are sixty 
inhabitants per kilometre. The fields, neither for 
their fertility nor for value of products, can bear 
comparison with the coasts of Mexico, nor with the 
whole of the states of Guerrero, Oaxaca, Chiapas, 
Tabasco, Campeachy, Yucatdn, Vera Cruz, and 
Taoiaulipas, which form nearly two-thirds of the 
Mexican territory, the products consisting of staples 
of the temperate region, fruits, cereals, garden vege- 
tables, and woods, together with others peculiar to 
the warm and hot belts, namely coffee, cocoa, tobacco, 
sugar, rubber, cocoa-nuts, vanilla, dye-woods, hene- 

?udn, and numerous other varieties of the agave, 
lice, now raised in small quantities, might be exten- 
sively cultivated in the marshy grounds of Tabasco. 
Cotton, maize, and other plants are largely produced, 
but a small part of the available soil only is utilized. 
Cattle breeding in the forests on the slopes might be 
increased. Mining operations are carried on exten- 
sively in Hidalgo, Guanajuato, and Zacatecas, and 
doubtless will soon be in Coahuila, Oaxaca, Chiapas, 
Guerrero, and other states. And lastly, the lands of 
the great plains on the high plateau, with the aid of 
irrigating canals, can be made sources of inexhaust- 
ible wealth. Many of the valleys amid the moun- 
tains are even now veritable gardens, displaying in 
rich luxuriance plants of all the different zones. 

Numerous manufacturing industries may be largely 
developed. The raw material grows wild, or may be 
cultivated ; hydraulic power can be obtained from 
streams of the sierras and the waterfalls of the 
slopes. For example, the JuanacatUn falls, near 
Guadalajara, whose usefulness has run to waste for 
SLges past, rival currents dashing against each other 
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in the channels hewn out for their descent, are now 
about to lend a part of their force to light that 
beautiful city with electricity, and will have enough 
left to aid a variety of industries awaiting their 
establishment. 

Such are the physical conditions of Mexico for 
supporting a population of 90,000,000 ; but this in- 
crease of people and production cannot be expected 
without a vast influx of foreign immigrants, alike 
intelligent and industrious, disposed to bend their 
energies and to give the needed impulse to the many 
sources of wealth the country so happily possesses. 

Obviously, altitude and latitude here unite to de- 
termine and diversify products. Vegetable life pre- 
sents a difierent aspect in each of the separate 
climatic zones. At the base of Popocatepetl, and in 
the tropical region, with its dense forests of perpetual 
verdure, plant life is exuberant. The weeds of the 
tierra fria or of altitudes higher than 3,000 metres, 
and the mosses found mingled with the perpetual 
snows, form the framework of one of the beautiful 
pictures the Mexican flora present to view, em- 
bracing the coniferous family, containing several 
varieties of pines. Below this are found the white 
cedar and the cedar of the sierra (chamoecy pares 
thurifera), in forests, the ahuehuete (taxodium dis. 
tichum), the ocote or common pine (pinus comunis,) 
and the religious pine (pinus religiosus), covering the 
high mountain sides. In Santa Maria del Tule, not 
far from the city of Oaxaca, are found beautiful and 
large-sized ahuehuetes, the trunk of one of them oc- 
cupying at its base a slightly oval surface, with the 
curve measuring about 89 feet by 178 feet in height. 
There are also some fine specimens in the Chapultepec 
park. Evergreen and dwarf oaks cover large tracts, 
and the teocote (cratoejus Mexicanus), grows close to 
a variety of cacti, the pitahaya (pitajaise cactus), the 
nopal or Indian fig (cactus opuntia), the exdgono or 
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6rganOy a cactus so called for its resemblance to an 
organ pipe, and others fill the hill sides. Near To- 
mellin, in Oaxaca, the foot-bills resemble the back of 
an enraged porcupine. The pitahayas attain the 
height of fifteen metres, or nearly fifty feet. 

On the mountain sides and valleys of Hidalgo, 
Puebla, and Tlaxcala, the maguey is largely culti- 
vated for pulque, in the manufacture of which much 
capital is invested, and many thousands of people 
employed. Pears, apples, quinces, cherries, pome- 
granates, walnuts, together with figs, plums, zapote 
bianco (casimidora eoulis), and other fruits are culti- 
vated in the valley on the high table lands stretching 
over Chihuahua, Coahuila, Zacatecas, San Luis Potosf, 
Nuevo Le6n, Aguascalientes, Querdtaro, Jalisco, 
Mexico, Puebla, Tlaxcala, and in the Federal District. 

Between the tierra fria and the tierra templada, 
the mountain summits are capped with pines ; on all 
sides are fields of Indian corn, or maize, and of barley 
wheat and beans. Between the sea and the central 
plateau, at a mean height, from 2625 to 5250 feet 
above the sea level, vegetation presents the features 
of the tropical, temperate, and subtemperate belts, as 
found in parts of San Luis Potosi, Tamaulipas, 
Oaxaca, Guerrero, Morelos, Michoac^n, Jalisco, 
Sinaloa, and Sonora, which sections are remarkable 
for their delightful, healthy climate and abundance of 
food plants. In the valleys and plains of this belt 
the melocoton peach grows beside the mango, 
apple, plantain, plum, mamee, alligator-pear, and 
apricot. Coflfee is also largely cultivated. Extensive 
liquid amber forests and beautiful ferns, with varieties 
of small palms, are characteristic of this belt, which 
more favored than the high table land, is intersected 
by gentle streams. 

The tropical belt, beside the products peculiar to it, 
afford abundant pasturage for cattle ; there are like- 
wise tall and graceful palms, and bizarre orchids in 
every variety of tints. 
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Cacao grows ia southern Vera Cruz, and in Oaxaca, 
Tabasco, and Soconusco. Tobacco of fine quality is 
raised, that of San Andres Tuxtla in Vera Cruz, and 
Huimanguillo in Tabasco, being pronounced nearly 
as good as Cuban. The weed grows spontaneously 
in Campeachy, Yucatdn, Tamaulipas, and almost all 
the other seacoast states. 

Fine woods are plentiful in the tropical and tem- 
perate belts. In the former are found mahogany, 
quiebra hacha, a kind of fir very solid and firm, 
ceiba (bombax ceiba), ebony, oak, guaco (aristolachia 
grandiflora), cedars, rosewood, brazilwood (csesalpinia 
eschinata), linaloe (amyzis lignaloe), Chinese and 
Vera Cruz copal, and other varieties. 

The castilloa eldstica or rubber, the cordia boissieri 
or anacahuita, used in medicine, grows abundantly 
in the southern and western states. The tamarind is 
largely obtained in Campeachy. 

Textile plants are common throughout the repub- 
lic; there are over twenty kinds of agave, several 
species of palms, and varieties of malvaceous, urti- 
caceous, bromeliaceous, arrimi-viznaya and other 
valuable fibre plants. 

Morelos yields the most sugar, there being about 
thirty plantations in the state; the first sugar estate 
was made by Cortds. 

Mexico is everywhere rich in flowers, either under 
cultivation or growing wild, all of fine forms, inimi- 
table colors and rich fragrance. 

Animal life in Mexico is prolific and varied, and 
materially contributes to swell the country's wealth, 
even those small insects, the cochineal and the bee, 
incline in this direction. 

Among mammalia are included in the north, some va- 
rieties of the American bison, which has become almost 
extinct, and in the cold and temperate regions are found 
the bear, the wolf, the coyote (lupus Mexicanus), the 
tapir, the Virginian and Mexican elk, the squirrel, 
rabbity fox, skunk (mephitia bicolor), and others. 
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The tiger (felis pardalia) roams in nearly all the 
regions of the temperate and tropical regions, the 
ounce (felis yaguarandi) is chiefly found in Vera Cruz, 
Oaxaca, Chiapas, and Guerrero; monkeys, embracing 
five varieties, are abundant in the states of Tabasco, 
Campeachy, Chiapas, Yucatdn, Oaxaca, Guerrero, 
VeraCruz, and somewhat less in other states bordering 
on the gulf or ocean. The armadillo is encountered 
specially in Tabasco, Vera Cruz, and Oaxaca. The 
puma of the tierra caliente is frequently seen in 
Oaxaca, Vera Cruz, Tabasco, Campeachy, and 
Chiapas, and is known occasionally to visit the tem- 
perate belt. 

Attention is now being paid everywhere in the 
country to the improvement of livo stock, which has 
greatly increased in recent years. The horses and 
black cattle are mostly descended from Spanish stock ; 
the former have lost somewhat in height and beauty, 
but gained in body and strength, possessing excellent 
qualities for journeying in rugged mounteiin roads. 
The mule and ass, also of smaller size than those of 
Spain, are noted for the great amount of work they 
perform, and for the privations endured by them 
with little loss of strength and vigor. Large quan- 
tities of black stock find sustenance on the plains of 
the high plateau. 

Every variety of poultry abounds; hens, ducks, 
turkeys, and geese are carefully bred for the table, 
their flesh being generally of fine flavor. In the 
tropical belt birds of beautiful form and gay plumage 
fill the forests ; among them are the common cotorra, 
the talking loro, and the makaw and the humming 
bird with more than 48 varieties. The sparrow, 
blackbird, woodpecker, swallow, quail, partridge, and 
magpie dwell in company with the mocking bird, 
pito real (trogon Mexican us), clarfn (myadestes 
unicolor), and others whose trills are a reproduction 
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of nature's poetic straina The solitary turtle-dove 
joins the concert with its soft and tender plaints. 

The ei^le in different species is found everywhere, 
on the snow-clad peaks of the Popocatepetl and 
Ixtaccihuatl and ih the marshy lands of Tabasco, 
where the heron dwells in great flocks with the falcon, 
kite, and red owl (strix axis). Wild geese and ducks, 
and other aquatic birds, are seen in great quantities in 
the lakes of the high plateau. 

Crocodiles, and other large reptiles of several spe- 
cies, abound at the outlets of rivers, both on the Pacific 
and along the gulf borders, where they are hunted 
for their pelts. Nothwithstanding the relentless 
persecution waged against them, the Grijalva and 
Usumacinta rivers and their affluents teem with 
them, no decrease in the number being as yet noticed 
except in a few localities. 

Turtles in numerous varieties and large quantities 
live on the coast, and the valuable tortoise is fished 
ia Yucatdn, Campeachy, and the gulf of California. 
Pearls are in like manner a staple of trade on the 
western coast, where they yielded upward of $90,000 
in 1890. In the interior of the republic is found the 
fresh-water turtle, and also another class dwells on 
the burning plains of Chihuahua. Lizards a^d 
iguanas live everywhere in the country, the «inost 
worthy of notice being the heloderma suspectum or 
Gila monster. • .'• ^ 

Serpen^ts and snakes in large varieties, some * 
of them deadly poisonous, are found in all the 
states ; iu the northern and central ones the rattle- 
snake, also infesting Yucatdn and Campeachy. This 
variety is very venomous; the chatilla (brothrops 
brachystoma), terrible for its bite, lives in the dry 
places of the high table-land, keeping company with 
numerous species of small vipers, among them the 
serrana (crotalus atrox) of Zacatecas and Durango, 
and the hocico de puerco or hog's snout (lugubris) of 
Guanajuato. 
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The batrachia are not different from those of other 
regions; in damp places dwell the frog, toad, and 
Mexican proteus. 

Fish teem in the waters on both coasts ; some, like 
the shark, both male and female, devil-fish, chema, 
sword-fish, and others, are a terror to fishermen and 
sailors, and the huachinango, pampano, pargo, her- 
ring, and many others, are used for food by the 
inhabitants on these coasts, and quantities of them 
are sent to the interior towns. 

In the temperate and tropical regions varieties of 
insects, among which figure the mosquito, gnat, hor- 
net, and others congregated in clouds near the man- 
groves, and in marshy places at a distance from the 
sea. Of flies there are many varieties; the arachnida, 
like the tarantula, are of numerous species, all 
venomous. The scorpion also abounds in Durango 
and Jalisco, its sting bringing on fever, and frequently 
other serious disturbances of the system. 

Butterflies color the air with upward of 4,000 
species in the republic. In the eastern portion of 
Vera Cruz, throughout the state of Tabasco, and 
likewise in Campeachy, there are butterflies of most 
delicate and gorgeous hues, as well as of exquisite 
forms. Along the whole length of the coasts are 
mollusca and Crustacea in large quantities, and in 
Teh uan tepee, according to Barnard, is found the 
aplisia depilanes, believed to be the mollusc called 
^lepus marinus by the ancients, from which it is under- 
stood the purple of Tyre was extracted. 

The metalliferous region of Mexico embraces up- 
ward of 2,300 kilometres, from the commencement 
of the high table-land in Sonora, Chihuahua, Coa- 
huila and Nuevo L^on, to the extreme south of 
Oaxaca, where it is interrupted in the lowlands of 
Tehuantepec, ending in the highlands of Chiapas. 

The most common formations in the two cordillerad 
inclosing the plateau are granites, which probably 
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form the bed of the table-land, wherein are found 
metalliferous porphyry, basalt, and some lavas of 
much more recent origin than those formations. The 
plateau mainly consists of metamorphic formations 
raised and sometimes penetrated by igneous rocks of 
all the geological periods, there being likewise plenty 
of diorites, clay, silicious schists, and calcareous non- 
fossiliferous formations, all of them rich in ores, gold, 
silver, argentiferous galenas, copper, and iron. In the 
extreme south of the plateau toward both seas, in 
Oaxaca, feldspars and micoua schists predominate, 
whilst in the high Cordilleras, granite, metalliferous 
trachytic rooks, porphyry, basalt, obsidian, pummice 
stone, and sulphur mostly abound, together with 
volcanic substances thrown up in more recent epochs. 
Near Zimapdn, in Hidalgo, on the Navajas hill are 
found quarries of obsidian which the aborigines used 
to make their cutting instruments and arrow heads. 

Among the precious stones are chiefly found the 
opal beds lying in thin layers at the separation from 
the porphyry trachyte, and other varieties of igneous 
rock. In Hidalgo, at the barranea of TepezaU, dis- 
trict of Ileal del Monte, are found opals among the 
trachytic conglomerate, this being the first bed dis- 
covered in Mexico, and in Zimapdn is also found the 
fire opal, and the Mexican in rocks of the same for- 
mation. The most important beds are those found 
at 40 kilometres or nearly 25 miles to the northwest 
of San Juan del Rio in Queretaro, which are found 
in veins and nodules imbedded in the quartzy por- 
phyry, usually of a dark gray color. The opal is at 
the present time a lucrative source of production in 
Queretaro, and also in some places in the states of 
Mexico and Jalisco ; in the latter, near Lagos, and 
in Santa Marfa de la Huerta. Hialite likewise occurs 
on the Pen6n de los Bafios and Guadalupe hills, in 
the valley of Mexico. Many writers have mentioned 
the existence of diamonds in Mexico, and the inves- 
tigations made to verify this fact by Santiago Kamfrez 
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lead us to believe that this precious stone does 
exist ia the Sierra Mad re of the south of Mexico, 
near Tetela del Rio, in Tixtla, now Chilapa, state of 
Guerrero. The ruby is found in Durango, and in the 
Secoiir placers in Lower California. In Tejupilco 
and Tulancingo, Hidalgo, and in the Sierra Gorda, 
Quer^taro, the emerald also has been discovered. 

Agates are found in deposits, iiicrusted in the 
rocks, at Quila, in Jalisco; and sun and moon stones, a 
variety of the feldspar oligoclasia, are found in Zima- 
pdn ; and garnets at Xonotla, Zimapdn, Perote, and on 
the Guadalupe hills in the Mexican valley. Beautiful 
specimens of red garnet have been discovered in 
Chihuahua, and likewise in Ameca, Jalisco, in Sierra 
Gorda, Quer(5taro, and the finest of all in Xalostoc. 

Hydratated silicious alumina is abundant in the 
republic, all the kinds known to the present time oc- 
curring there. Kaolin is not frequently found, but 
potter's earth of the best quality abounds at Ojocali- 
ente in Zacatecas, Salamanca in Guanajuato, Zacu- 
altipan in Hidalgo, Serrano in Puebla, and likewise 
at Guadalupe in the valley of Mexico. Lime, gypsum, 
and common salt are often seen nearly throughout 
the country. 

Sulphur of the utmost purity is profitably obtained 
from the crater of the Popocatepetl and other 
volcanoes. 

Mineral coals and oils are found in divers forms, 
but for the want of adequate explorations no estimate 
can be made of the existing quantities. Lignites 
occur in San Martin and Texraelucan in Puebla, 
Galeana, Jaltipdn, El Cristo, and Chiutepec in Vera 
Cruz ; Zacualtipdn, HuUa, Vista del Rio, Soledad, 
Jilitla, Yahualica, and other places in Hidalgo ; in 
Chilpaucingo and Zumpango, Guerrero; San Damidn, 
Coahuila ; and some in Jalisco, Queretaro, and Mora- 
les. Anthracite is in Chiltepfn and Ayuquila, Puebla; 
Rio Jamaica in Vera Cruz, and some localities of Chi- 
I)uahua, San Luis Potosf, Oaxaca, and Tamaulipas; 
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some rich deposits being now worked in the state of 
Coahuila. Mineral oils, likewise almost unknown, are 
not yet objects of much exploitation, but there are 
deposits in Puerto Angel, Oaxaca ; small quantities 
in Lake Chapala, Jalisco, and in the Federal District; 
and lastly, petroleum has been discovered in the low- 
lands of Tabasco, at a short distance from San Juan 
Bautista. In Chapala, Jalisco, and in the Huasteca 
region of Vera Cruz are found bituminous minerals. 

Silver is, with the sole exception of magnetic iron, 
the most abundant metal found in the country. Of 
argentiferous ores great quantities are mined in 
HidalgOy with the nucleus of this industry at Pa- 
chuca. The numerous lodes of this district, like 
those of Guanajuato, Zacatecas, Chihuahua, Coahuila, 
San Luis Potosf, and other states, have been in- 
exhaustible sources of wealth. Silver has been ex- 
tracted from them as far back as a period anterior to 
the Spanish conquest. Argentiferous metals occur 
in all forms, from native silver to sulphides, of which 
there are many varieties, and galenas. For the re- 
duction of argentiferous ores the system most com- 
monly used in Mexico is known as beneficio de patio, 
invented by Bartolom^ de Medina in 1557, and con- 
sidered economical as well as advantageous, it being 
available also for the reduction of low grade ores. 
Some ores are treated by Schlick's process, and such 
as contain lead by smelting. Pachuca, Real del 
Monte, and El Chico in Hidalgo, and the city of 
Guanajuato contain the important reduction works in 
Mexico. Argentiferous ores requiring to be smelted 
are sent abroad, mostly to Germany. This exporta- 
tion will be greatly decreased if the plan of estab- 
lishing smelting works at Pachuca, as contemplated, 
is cari-ied out. 

The total amount of money coined in Mexico 
since the conquest has been set down at about 
$3,200,000,000, to which must be added the value of 
metal exported in the form of bullion, of that used 
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for jewelry and other industries, and of the ores 
exported for reduction in foreign countries. 

Gold frequently occurs combined with argentiferous 
ores, but owing to its low grade it is not reduced. 
It is, however, found in mines, in paying quality, in 
Oaxaca, Guerrero, Chiapas, Guanajuato, Chihuahua, 
Morelos, Mexico, San Luis Potosi, Sinaloa, Zacate- 
cas, Durango, Hidalgo, Michoacdn, Tamaulipas, and 
Vera Cruz. At Altar, in Sonora, and in Lower Cal- 
ifornia, gold placers are worked. In the mining dis- 
trict of Guerrero nuggets of some value have been 
picked up; and yet, only a few exceptional places are 
worked as they might be. 

Iron ores are plentiful ; magnetic iron is found in 
almost unlimited quantities at several places in Du- 
rango and Oaxaca, chiefly, and in Hidalgo, Morelos, 
Puebla, Guerrero, and other states. The metal has 
been worked for only to a small extent as compared 
with the existing quantity. 

In Guerrero, Guanajuato, Zacatecas, Morelos, San 
Luis Potosf, Vera Cruz, Puebla, Michoacdn, and 
Jalisco, there are deposits of cinnabar, some of which 
are utilized. 

Ores with more or less lead in them occur in 
Oaxaca, Zacatdcas, Chihuahua, Guanajuato, Sonora, 
Sinaloa, San Luis, and others, but the richest findings 
of this metal seem to be in the sierra de Bustamante, 
state of Nuevo Le6n. Platinum, zinc, and copper 
have been found in divers parts of the republic, but 
their extraction is yet on a small scale. 

Among building stone there are granites and other 
igneous rocks, more or less hardened conglomerates, 
used in the valley of Mexico, and a variety of mar- 
bles, Puebla being the richest state in this respect, 
as it possesses the tecali or onyx in its purest and 
most beautiful forms. 

Mining industries have been in active operation 
since the conquest, several of them, probably, for 
centuries anterior thereto; and yet it woidd be difficult 
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to estimate the amount of wealth still locked up 
in the crevasses of the sierras. The metalliferous 
regions are so extensive that the labor of a large 
portion of the present population could find rich 
rewards for their labor for many generations. The 
Cordilleras are like an inexhaustible treasure-house 
ready to surrender its riches to him who applies the 
touchstone of intelligent labor. 

It is impossible to enumerate all the industries 
which can be advantageously developed in Mexico, as 
there are so many products to be utilized in manufac- 
tures, transportation, and general labor. Modem 
implements of husbandry could not formerly be 
transported ; setting up machinery was out of the 
question ; even the procurement of seed was almost 
an impossibility. All these difficulties have disap- 
peared with the introduction of a network of railways. 
Some of the lines run from north to south ; others 
enter and traverse the cordilleras which separate the 
plateau from the seacoasts, connecting several gulf 
and Pacific ports. The Tehuantepec railroad extends 
from Coatzacoalcos to Tehuantepec; the Interoceanic 
has its termini at Vera Cruz and Acapulco; the 
Central unites Tampico and San Bias ; Oaxaca, which 
two years ago was from fifteen to twenty days distant 
from the national capital, is now but fifteen hours. 
Add to these benefits good wagon roads such as are 
now in course of construction, and the beneficent 
influence of the public schools, it may reasonably be 
expected that the footprints of modern progress will 
soon be marked, even in the heights of the Sierra 
Madre, and the shady forests of the seacoasts. 

Mexico as an agricultural country is as yet in its 
infancy. But the colonies so carefully fostered by 
the general and state governments promise to be 
practical schools, from which great benefits will be 
derived in the near future. Stock-raising is in 
the same state of backwardness. It would be 
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presumptuous at the present day, however, to fore- 
tell the development it may attain, the advantages 
of the country being considered. 

The United Mexican States recoojnize as a funda- 
mental principle the rights of man, and the form of 
their government is that of a federal representative 
republic. The present constitution was sanctioned 
on the 5th of February, 1857. The federation 
consists of twenty-seven states, each free and 
sovereign in the control of its internal affairs, the 
territories of Lower California and Tepic, and the 
Federal District, which is the seat of the general 
government. The national sovereignty resides in the 
people, administered by the federal authorities within 
their proper orbit, and also through the states in 
matters directly concerning their own affairs. 

Slavery is strictly prohibited ; all persons are free 
to engage in their profession or trade, and to express 
their thoughts orally or in writing through the press, 
provided they do not violate the existing codes. 

The constitution also sanctions the meeting and 
association of the people to treat of any lawful sub- 
ject. Dwellings may be entered for purposes of 
search only upon a written warrant emanating from a 
competent authority ; and parties against whom legal 
proceedings are instituted, may be detained no longer 
than seventy-two hours, unless for good and sufficient 
reason in law. The death penalty may be inflicted 
for civil offenses, but is in fact restricted to cases of 
foul murder, parricide, incendiarism, and brigandage. 

Corporations, civil or ecclesiastic, are precluded 
from holding property, except such as is neces- 
sary for the objects of their institution ; industrial 
monopolies are discountenanced. The government 
has the exclusive right of coining money, providing 
postal services, and granting patents of invention 
or improvement to private persons. It also issues 
copyrights for artistic and literary productions. 
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Foreigners may obtain the rights of Mexican 
citizensliip by complying with the provisions of the 
constitution as to the naturalization of aliens. Those 
acquiring real estate within the republic, or having 
children born therein, are required to declare their 
nationality. 

The functions of government are divided as else- 
where into three departments, namely, the legislative, 
judicial, and executive; the first being vested in two 
chambers, one of representatives and the other of 
senators, each of which exercises, besides general 
powers, some which are exclusively its own. Depu- 
ties are chosen every two years in the ratio of one 
for every 40,000 inhabitants, and one for any remain- 
ing portion of that number in excess of 20,000. 
The senators are elected two for each state, and two 
for the federal district, one half the seats becoming 
vacant every two years. 

The judicial authority is vested in the supreme 
court and in district and circuit courts. The supreme 
court is composed of eleven justices, with supernu- 
meraries, the fiscal, and the attorney-general, all 
chosen by popular vote for the term of six years, 
beginning with the day on which they assume their 
duties under the constitution. In former years the 
president of the supreme court replaced the president 
of the republic in case of his temporary absence, and 
in the event of his death ; but a recent amendment in 
the constitution provided that in such cases the exe- 
cutive chair be filled by him who presided over the 
senate during the month preceding that in which the 
vacancy is to be filled. 

The executive authority is vested in the president 
of the United States of Mexico, chosen by the 
suflrage of the citizens for the term of four years, at 
the expiration of which he may be reelected for as 
many succeeding terms as the people may determine. 
In the discharge of his official duties he is assisted by 
seven secretaries appointed by himself, namely : those 
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for foreign relations, government ; justice and public 
instruction ; fomento ; treasury and public credit ; 
war and navy; and communications and public works^ 
the last department being of recent creation. All 
the secretaries are subject to dismissal at the discre- 
tion of the president. Executive decrees are issued 
through the department in charge of the respective 
subject, and in the president's name. 

the federal army is now organized under the sys- 
tem adopted by first-claas military powers. Ite 
aggregate strength is 68,000 men ; for the artillery 
arm 72,000 mules are provided, and for the cavalry 
14,000 horses. The organization includes a general 
stafl^ a corps of engineers, a medical corps, a commissa- 
riat department, and gendarmerie. The permanent 
reserve is 24,000 ; the general reserve 70,000 ; the 
grand total, 160,000 fighting men. With such a 
force, weU armed, trained, and disciplined, and com- 
posed of men capable of enduring hardships and pri- 
vations, it may be asserted that the republic is 
now well prepared to face any difficulty that may 
threaten her peace or independence. 

Owing to the country's peculiar circumstances since 
its independence was secured, until recent years 
when peace and tranquility began to reign with a 
fair prospect of permanency, Mexico has been unable 
to maintain a naval establishment deserving of the 
name, but the administration now devotes thereto 
s^ial attention, providing for efficient warships to 
protect her coasts and commerce. 

A large proportion of the materials of war is made 
in Mexico, and is said to be as good as any made 
elsewhere. The national government owns the 
national foundry and ..the gunpowder factory, both 
provided with aU modem appliances. 

The predominant religion in Mexico is the Koman 
catholic, but the church is now wholly separate from 
the state, the law of September 25, 1873, declaring 
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that the hation recognizes no state religion. The 
church has been deprived of the exclusive authority 
to sanction the marriage tie, marriage being declared 
a civil contract. Monastic orders are strictly forbid- 
den, and unrestricted freedom of worship has beeij 
established. 

The catholic religion was introduced at the time 
of the Spanish conquest, and rapidly spread among 
the Indians. By its vigorous action the church suc- 
ceeded in eliminating, within a few years, almost 
entirely the old idolatry, and from that time main- 
tained for centuries its influence as a chief factor in 
civil and political affairs. It acquired great wealth, 
a portion of which it expended in erecting numerous 
churches, some of them models of beauty. Public 
instruction was also for the most part under the con- 
trol of the priests, and in a word ecclesiastical pre- 
dominance was felt in all the affairs of life. The 
tithes and first fruits filled the church's treasury, and 
through their wealth the clergy continued for many 
years after the war of independence to wield the 
same power and influence, its predominance lasting 
until the reform agitation swept through the land, 
when the character of the government was wholly 
changed. Since that time all classes have been placed 
on a footing of civil and political equality, regardless 
of nationality or religious belief. 

Public instruction is laical, to the full extent ^f 
the term, sectarian teachings being strictly forbidden 
in national schools. This, added to the other restric- 
tive measures, though causing no apparent injury to 
the church, has stripped the catholic clergy of their 
power in temporal affairs, and placed them in the 
same category as other religions denominations. 

Under the reform laws many protestants have set- 
tled in the country, and built temples for their own 
form of worship. In some of the chief cities, and 
generally speaking, near such temples have been estab- 
lished free schools of primary and higher instruction 
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under the immediate supervision of the protes- 
tant missionaries, who labor assiduously in the 
interests of their respective sects. The country de- 
rives some. benefit from the impulse given to education 
in the endeavor of each denominatioa to have its 
principles known and accepted. Catholic Mexicans 
welcome among them foreigners who do not profess 
the same religious belief as themselves. Indifferen- 
tism has already gained many proselytes, as a result 
of the old system which so long prevailed, by which 
belief in catholic dogmas was made compulsory. 

The catholic church in Mexico recognizes as its 
supreme head the pope residing at Rome, from whom 
emanate all orders for its organization. There are, 
however, besides the archbishop of Mexico, several 
other archbishops and bishops with their seats at 
most of the state capitals. 

The protestants began their labors at the national 
capital in 1868, and founded missions from time to 
time in other cities. The presbyterian mission of 
Mexico city was established in 1872, and establish- 
ments of the same sect have been organized at San 
Luis, Saltillo, Zacatecas, Ciudad Lerdo, and Jerez. 
In 1873, under the direction of Henry C. Riley, an 
episcopal presbyter accredited by the American 
Church Missionary society, provided funds for the 
erection of places of worship and of free schools for 
boys and girls. The new sects have made jiumerous 
proselytes, who in their turn labor for the propagation 
of their religious principles. Modern philosophical 
ideas on the subject of teaching form the basis of the 
instruction imparted at the protestant missions, and 
the catholic clergy have begun to look upon such ideas 
with favor, and to put them in practice. Education of 
an advanced character is gradually becoming more 
general, greatly to the benefit of the community. 

Manners and customs vary somewhat in the pure 
types of the several races, but among the majority 



28 GENERAL VIEW 

they partake of those of each. As a conquered race 
the aborigines were allowed to retain neither their 
old religion nor their customs. The conquerors, 
however, while forcing their ways upon the conquered, 
adapted from the latter such customs as wiere conso- 
nant with their environment, or were to their liking. 
Society became divided into two classes, and has so re- 
mained to the present day. One class is made up of 
those possessing independent means, and is noted for the 
affectation of superiority among its members; another 
is composed of those who have no property, and who 
by their abject condition form a marked contrast 
with their more fortunate brethren. Under the 
influence of the progressive movement inaugurated 
within recent years, a third class is steadily growing 
in number, which will at no distant day serve as a 
link between the other two. This is the middle 
class, one needed to fill the void still existing in 
Mexican society. 

The well-to-do class possess not only wealth, but 
also facilities for educating their offspring. To it 
belongs not only the rich and cultured, but those 
who live by the labor of others, who have the mono* 
poly of capital, of the professions, and of politics. 

To the lower class belong those who must labor 
for their livelihood, and are for the most part 
utterly devoid of culture. The higher class as a general 
rule, retain the customs implanted by the conquer- 
ors ; they live and dress as do the Europeans, and 
there may be seen in their homes articles imported 
from abroad ; in private intercourse they treat one 
another with marked deference and respect ; in society, 
each and all affect a more or less elevated social 
position among those with whom they happen to be 
associated for the time being. They seldom associate 
with those whom they deem their inferiors, but for 
the most part treat them well In social gatherings 
this class invariably observe the strictest rules of 
etiquette. 
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In their family relations the Mexicans are very- 
affectionate. The sons live with their parents until 
the time of their marriage, regarding everything that 
the house contains as their own. As to daughters, 
they are guarded with the most jealous care, and 
especially when young men are paying them addresses 
with a view to matrimony. On such occasions they 
are never left alone. In their intellectual traininor the 
mother or a governess teaches them to read and 
write, while they are still of very tender age ; 
they are then instructed in embroidery, music and 
French. While no pains are spared to insure cor- 
rectness of manner and deportment, their physical 
education is entirely neglected, and whether at college 
or at home they are always under the eyes of persons 
who instantly check any exuberant display of animal 
spirits. 

In the education of their sons parents require them 
to begin at an early age, and it. is not uncommon for 
children four years of age to read fluently, and even 
to write short phrases of their own composition. At 
ten or twelve years they are entered at the prepara- 
tory school, and in due time are transferred to the 
college for professional studies. The rich were wont 
to send their sons to France, Germany, Spain or 
England for education; but in recent years many 
young Mexicans have been trained in the colleges of 
the United States. 

In some instances wealthy parents entrust the 
education of their sons to private tutors, and are 
content merely to inquire from time to time as to 
their progress. In a large number of families pos- 
sessed of limited means, the father, mother, and 
sisters cheerfully submit to all kinds of privation in 
order that at least the elder son may obtain a diploma 
as a physician, lawyer, engineer, etc., for it is regaixled 
as an honor to the family that some member should 
possess an academic title. Till very recently all chil- 
dren began to study French after leaving primary 
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school, that language being spoken by most persons 
of both sexes belonging to the upper classes. The 
English language, which offers greater practical advan- 
tages, is now preferred by parents and children alike, 
and ere long will become more widely diffused thaa 
the French, which is of less importance for Mexican 
youth. 

As a rule the Mexicans are affable and friendly 
toward foreigners, to whom they extend a generous 
hospitality, both individually and in the bosom of 
their families. Differences may, however, be noticed 
in the manner of treating individuals of the several 
nationalities, should it chance that a number of for- 
eigners of various nations meet toi^ether. The 
French are preferred to all, and the same preference 
is extended to articles manufactured in France ; 
Spaniards and Spanish- Americans of whatever nation- 
ality are made to feel as if they were in their own 
countries. Americans have begun to gain the good 
will of the natives, and in commercial affairs, manu- 
factured articles from the United States are becoming 
more widely appreciated ; the English and Germans 
are well received, and the same may be said regard- 
ing the citizens or subjects of other European nations. 

Foreign ideas and customs already exert consider- 
able influence among the natives, who, as a result of 
the education inherited from their forefathers, bad 
been prone to regard things of practical utility with 
a certain indifference, inclining rather to the lofty 
and the sentimental. 

Among the poorer class, four groups may be con- 
sidered ; the first being formed of those engaged in 
domestic service, who, by contact with more or less 
educated persons, have gained some idea as to what 
an improved condition is ; the second is composed of 
those who perform manual labor in the workshops of 
cities and towns, or move from place to place in 
search of work on railways or other great enterprises ; 
they have learned to know the value of their laboFi 
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and constantly endeavor, as far as is in their power, 
to make it still more valuable ; to the third group 
belong the aborigines, who, being occupied in agri- 
cultural work, pass their lives in isolation among 
the haciendas. Members of. this group, living at a 
distance from towns, have but little, if anj^ knowledge 
of the Spanish language. Finally, the last group, 
is that formed of the refuse of all other classes, the 
servants of servants, the mendicants, and the pro- 
fessional malefactors. 

In the towns, men engaged in domestic service 
have discarded their former attire, the cotton breech- 
es and shirt, with the jarans straw hat; and wear 
instead trousers of European style, a waistcoat and 
jacket ; the hat may be jarans or otherwise, but is of 
tolerably fine felt. In the garb of women of the same 
group changes are also noticeable. Some wear 
fine shoes, plain skirt, chambra or loose sacque, and 
the rebozo, a long shawl. As to language, their dia- 
lect is much mixed with provincialities ; but in this 
respect there are evidences of improvement. Parents 
of this class now strive to enable their children to 
attend the schools, and incur many sacrifices to 
secure them an education. Their ideas of morality 
are somewhat narrow, but they endeavor to better 
their condition, and teach them to behave as decent 
members of society. 

The second group — that portion of the people who 
labor in workshops — bear a close similarity to those of 
the first in dress and appearance ; their ideas are, how- 
ever, more practical ; they are less submissive, and 
constantly keep themselves well informed as to their 
rights as men and citizens. Their children attend 
the public schools, and are afterwards required to 
learn a trade. Another portion of this group — those 
working in railways or in mines — wear garments 
peculiar to their class — breeches, shirt, jarans hat, 
and usually go barefoot. In families, the woman 
approaches nearer to the servant class; though 
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also endeavoring to improve her condition. The man 
thinks only of his work, and hires himself for the best 
wages he can get. These people know little about 
morality, and frequently give way to excessive indul- 
gence in pulque. Like others of their class they 
:now nothing of domestic economy, living from hand 
to mouth in such fashion as their wages permit, while 
it often happens that a week's or fortnight's earnings 
are squandered as soon as received. 

The third group, or natives employed in agricul- 
tural labor, both men and women, dress in the manner 
peculiar to their class ; the men use breeches, shirt, 
and hat ; the women, a shirt, and no other garment 
save a piece of cloth wrapped around the body from 
the waist downward. These people are sober and 
moral after their fashion ; but it never occurred to 
them that there could exist a duty in matters of the 
mind until the government compelled them to 
send their children to school. Their huts contain 
only a few clay pots and pans, the stone utensils for 
grinding corn for tortillas, a few rocks indicating 
the fire-place, possibly a bench or two, and a few 

blankets. 

The last group — those who know nothing of 
family or social ties — ^are but little removed from the 
brute creation ; their sole aim is to satisfy their 
animal desires, the chief of which is drinking pulque, 
which may be said to be almost their only nourish- 
ment. They better their condition only when for 
correction they are placed in the ranks of the army, 
and are forced to acquire some instruction, and to 
practice cleanliness ; not being allowed to continue 
their former way of life, ambition takes hold of some 
of them, and it is not unfrequent for such men to 
become useful members of society. 

The above sketch sets forth the component ele- 
ments of Mexican society ; but a change for the bet- 
ter is slowly taking place. Under the law making 
public instruction compulsory, the number of the 
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educated is rapidly increasing, and the formation of a 
third class is perceptible, one made up of the more 
vigorous elements from other classes, one impelled 
by modern ideas, and free from the prejudices of reli- 
gion, caste, or position. This class will in due time 
brush away old, effete notions and pretensions, and 
regenerate society, recast it in a finer mold, and 
establish a new order of things that will be of 
incalculable benefit to Mexico. 

Mexicans as a rule are of smaller stature than 
Europeans; there are, however, many men of 
good height, who are also well-formed, robust, and 
strong. Strength seems to be common, especially 
among the aborigines, who are frequently seen carry- 
ing enormous loads on their backs and heads. The 
country laborers of the pure Indian race, place on 
their backs and secured to their foreheads, loads that 
a mule could not carry, and walk with them to mar- 
kets distant, often, thirty, forty, or more kilometres, 
accomplishing the journey in a few hours, without 
the least signs of fatigue. They rarely start alone, 
preferring to go in companies ; one marching behind 
the other, without talking or wasting time ; in this 
way they traverse long distances almost as speedily 
as if on horseback. The women perform their share 
of all tasks, and bear fatigue as patiently as the 
men. 

Females as a rule are of the same stature as the 
males ; between the ages of 15 and 30 the former are 
lean and apparently feeble, but after marriage they 
grow fleshier and more vigorous, acquiring at the 
same time a certain comeliness and self-respect, which 
greatly increases their attractiveness. At home, or 
in the street or on the promenade, they move slowly 
and gracefully, and their manners are extremely 
gentle and amiable. The men are also noted for 
their gentleness and quiet deportment, and their 
kindly disposition toward foreigners. 

8 
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Since the termination of <;ivil strife, the people see 
more clearly than ever that for the development and 
progress of their country, they stand in need of immi- 
grants to aid them in the work of drawmg from the 
earth the riches treasured therein. 

It is a rare thing to find a book mainly treating of 
Mexico, wherein the inhabitants are not made the sub- 
ject of severe criticism, being accused of lack of 
enterprise, of indolence, and indifference to their 
surroundings. There may have been grounds for 
such criticism in past years, but changes have taken 
place; such charges are no longer true, and are 
the result of hasty and superficial observation. It is 
true, however, that most of the works in which the§« 
assertions are made were written at a time when 
observation might be misled by apparent facts. 
Before the end of the civil turmoils, when anarchy 
was rampant in Mexico, social institutions barely 
afforded security to persons or property. It would 
have seemed like foolishness for a capitalist to invest 
his means in enterprises, which as far as one could 
foreknow, must necessarily end disastrously. At such 
times men of means took care not to scatter their 
substance on business undertakings, but gathered 
their funds together, and put them in a place of 
safety. It is well known that large numbers of 
natives now possess considerable fortunes, some being 
shareholders in mines, and others in railway, agricul- 
tural, or manufacturing enterprises. Town and 
country property, which twenty years ago was never 
offered for sale, except in cases of ruin or decadence 
of the owners, is now constantly being sold or ex- 
changed, in many cases merely for speculation and 
convenience. 

The difference between the Mexicans of that and 
the present time cannot well be detected, and yet 
there is a wide difference in affairs ; vacillation and 
insecurity have given place to stability ; civil wars 
with the consequent social disorder have ceased, and 
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p^e and harmony reign among all classes; disregard 
of personal and property rights has been superseded 
by a full guaranty to the rights of man ; and finally, 
Mexico, no longer involved in international disputes 
nor subjected to endless foreign reclamations, is now 
receiving marks of good will and respect from the 
nations with which she maintains commercial and 
diplomatic relations. 

As to the charge of indolence so freely preferred, 
the statements above adduced will suffice to prove it 
erroneous. During the period of internecine strife, 
about three-fourths of the people were fighting for as 
many different principles or purposes as there were 
chiefs in command; all must eat and clothe them- 
selves, and as they received no money wherewith to 
procure the necessaries of life they must levy on those 
from whom resources could be drawn. Bands of 
brigands and murderers, calling themselves nothing 
else, and others affiliated now with one party now 
with another, kept^the country in turmoil, terrorized, 
and desolated. Under such circumstances no one 
feels disposed to work, and become a victim of exac- 
tions. Hence the charge of indolence, which the 
testimony of prominent railway contractors who have 
employed thousands of Mexican laborers, entirely 
disproves. Employers are mostly foreigners, and all 
bear witness that the native laborer is industrious, 
possesses great endurance, meets want in any form 
with admirable patience, is careful and attentive to 
his duties, and when he once understands what is 
expected of him, does his best to improve the quality 
of his work. 

As to indifference to their surroundings, that which 
is merely common prudence has been attributed to 
indifference, and this has been supposed a character- 
istic of the race. During the tyrannical rule of 
Spain, and later throughout the long years of succes- 
sive revolutions, men could not express themselves 
frankly upon any topic, and especially upon political 
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topics without imperiling life, hence they would 
declare such views as they thought would please 
thoir hearers, or would prevaricate or show indiffer- 
ence, returning evasive answers. Society in Mexico 
began its progressive career in recent vears, with 
the aid and support of an enlightened element. A 
majority of the aborigines are now receiving instruc- 
tion, and there is good reason to expect that they 
will soon reach the point where they will advance 
side by side with the classes that have long since been 
accustomed to the benefits of education. The change 
already noticed is highly encouraging. 

A peculiar trait of the aborigines, as often re- 
marked by foreigners, is the sad expression in their 
countenances; another is their facility for copying 
everything they see, particularly in mechanical work, 
and more so when the object to be copied is small, 
and calls for great neatness of execution. They are 
fond of wax and pottery work, and can reproduce 
with perfection almost every object in clay, even to 
features and expression of the human face. la Gua- 
dalajara natives make busts in clay which in Europe 
and elsewhere in America, would be expected only 
from first-class artists. The work in feathers and wax 
is really artistic, and the same may be said of many 
other branches. 

The Mexicans possess the gift of art; natural 
musicians are found everywhere, who without know- 
ing the rules of music, can play charmingly on im- 
proved instruments, or on the primitive instruments 
used by the Indians probably for centuries before the 
Spanish conquest. 

It is pertinent to complete this chapter with a few 
remarks on the subject of personal safety; and first 
of all it may be said that personal security exists in 
every portion of the land. Since the consolidation 
of the republic, crime is no more frequent than in 
other civilized nations, judging by their own statisti- 
cal tables. This result is attributed to the influence 
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of more diffused education and to the development of 
enterprises which provides labor for the needy classes. 
The number of persons confined in the prisons for 
murder and murderous assaults is comparatively 
small, and such cases, almost without exception, may 
be attributed to the abuse of alcoholic beverages. 
In this class of crimes, the pulque-producing region 
exhibits the largest figures, but homicide and high- 
way robbery are now rare throughout the republic, 
8o that some states have abolished the death penalty 
as unnecessary. The bands of highwaymen, about 
whom so much is said in works on Mexico, are things 
of the past, and the entire country may be traversed 
without greater danger than in the United States, 
Prance, or England. Among the aborigines petty 
thefts occur; but these are rapidly disappearing as 
education becomes more general, and punishment 
more certain. 
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After the Spanish conquerors had secured a firm 
hold on Mexico, the religious orders undertook the 
task of instructing the aborigines, not only in the 
Christian religion, but also in the manners and cus- 
toms of European civilization. Their untiring efforts 
in this direction were successful, the more intelligent 
among the Indians making rapid progress. But 
presently those who controlled the destinies of the 
country began to fear that the education of the na- 
tives might interpose serious obstacles to their 
schemes of self-aggrandisement, and to this selfish 
policy the friars were compelled to submit. Instruc- 
tion was therefore limited to the offspring of princes 
and nobles, and to a limited number of the most pro- 
mising children among the lower classes. 

At the first college established in Mexico, under 
the auspices of Viceroy Mendoza, latin, rhetoric, 
grammar, and other branches were taught; but 
when under the influence of fear and jealousy the 
colonists, and even the friars, set themselves against 
the elevation of the despised race, instruction 
dedined to the merest rudiments and to religious 

(88) 
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exercises. In time the Spaniards took possession of 
the college, and a higher grade of education was again 
inaugurated. The Indian nobles were allowed to 
acquire some knowledge of the Spanish language, 
which raised them to the rank of ladinos, but the 
masses of their race were deprived of all instruction; 
the white and mixed races alone enjoying, without 
restriction, the benefits of education, and hence being 
styled the gente de raz6n. This state of affairs con- 
tinued till a late period of the Spanish domination, 
for we find that the Marquds de Branciforte, who 
ruled from 1794 to 1798, declares in one of his de- 
crees that the Christian catechism as provided by the 
catholic church was all the masses required. Mean- 
while the efforts of the clergy to extend and amplify 
instruction were of little avail. Toward the end of 
the eighteenth century the colonial authorities were 
directed to give more encouragement to the cause of 
education, and, among other measures, to introduce 
what were then the modern scientific ideas. This 
policy met with most strenuous opposition from the 
upper classes, who regarded the project of raising the 
common people to an equality with themselves as an 
insufferable grievance. The threatened reform was 
postponed, however, and the masses long remained in 
darkest ignorance. 

With the advent of national independence, and 
after the fall of Iturbide's short-lived empire, came 
the necessity for radical changes in the educational 
system of Mexico. Under republican regime meas- 
ures were adopted to establish schools for the masses, 
and new methods of instruction were introduced, as 
those of Bell and Lancaster, which have ever since 
been regarded with favor. But through various 
causes, as the constant changes in the government, 
scarcity of funds, diversity of opinion among teachers, 
and fears on the part of the church res|iecting the 
march of events, the efforts of the friends of educa- 
tion were long retarded. Nevertheless, popular 
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instruction made some slight headway before the 
passage in 1857 of the law providing for compulsory- 
attendance at schools. For a time that law was 
virtually inoperative, partly because the attention of 
the government wac absorbed in facing the manv 
grave diflSculties which endangered the country s 
newly established liberal institutions. The greatest 
drawback, however, lay in the neglect of parents, in 
irregular and inefficient methods, and in a disposition 
on the part of private schools to make a pretence of 
teachino: such hiojher branches as did not corae within 
the scope of elementary instruction. Accomplish- 
ments were also given the preference over more solid 
instruction, and for many years the tendency in this 
direction seriously impaired the efficiency of public 
schools. Institutions for higher and professional 
training were less at the mercy of political and social 
disturbances than those for primary instruction, the 
former never lacking for a fair contingent of the 
younger members of wealthy families. 

The university of Mexico, suspended in 1833, was 
finally closed in 1865, in which year were established 
in its place colleges of law, medicine, and engineering. 
These colleges have made rapid progress, and their 
work has been attended with satisfactory results. 
Professional schools were created at some of the 
state capitals, as at Guanajuato, Zacatecas, San Luis 
Potosf, Oaxaca, Jalisco, and Mexico. A conserva- 
tory of music has also been established with at least 
forty per cent of its pupils of the female sex. Free 
schools of mechanic arts and trades have also been 
opened, and are well attended. 

In 1874 a considerable increase was made in the 
number of schools and colleges for primary and higher 
grades of instruction. In that year the primary 
schools of the republic aggregated 8,226, with an 
attendance of about 360,000 — 603 being supported by 
the federal government and the states, 5,240 by 
municipalities, with 2,260 private institutes, 117 
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receiving their support from the catholic clergy, 
and the remainder from protestant denominations. 

Of late, popular instruction has been a subject of 
serious consideration on the part of the Mexican 
government, and it may be said to the credit of the 
present rulers, that education is regarded as the most 
important of their duties. Appropriations for schools 
of all grades have been materially increased, and 
orders have been circulated for the enforcement of 
the compulsory attendance law between the ages of 
six and twelve, to which end the secretary of justice 
and public instruction has prepared a series of regula* 
tions such as will render it impossible for any citizen 
of the federal district to be ignorant or neglectful of 
its provisions. 

The national government attends mainly to the 
educational matters of the federal district and terri- 
tories, making therefor liberal appropriations; but it 
also endeavors to impress on the whole nation the 
importance of educating the masses, and for this 
purpose has secured the cooperation of the most 
prominent men in the country. In order to establish 
uniformity of method in the primary departments, 
normal schools were organized in the federal district 
and territories, and for a similar purpose the national 
executive invited the state governments to accredit 
delegates to an educational congress in Mexico. 
After holding several meetings tins congress adopted 
resolutions wholly conforming with the views of the 
general government. Thus it is hoped that at no 
distant day perfect uniformity will be established in 
the primary schools throughout the land. 

State governments also manifest a lively interest 
in the cause of popular instruction, and provide with 
liberal hand the means for its support. At their 
capitals, and in every city, town, and village, schools 
are constantly being opened, and the teachers, who are 
for the most part intelligent and well informed, receive 
a fair compensation for their services. Furniture 
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and fixtures, as well as books and stationery for the 
poorer children are supplied by the government, or by 
the respective municipalities. Religious societies, both 
catholic and protestant, also render most valuable 
cooperation. 

In the federal district and territories, elementary 
instruction begins at six years of age, the course 
resembling that of the American kindergarten, and 
the development of the physique keeping pace with 
that of the intellect. In the following years children 
are taught simultaneously to read and write in the 
Spanish language, and acquire the first rudiments of 
arithmetic, geometry, physics, and natural sciences, 
as well as of history, geography, and ethics. At 
girls' schools, instruction is also given in plain and 
ornamental needle-work. 

Two j untas or boards enforce the orders of the 
department of public instruction. The junta direc- 
tiva de Instrucci6n Ptiblica sees to the enforcement of 
the laws, and to the prevention of abuses, determines 
all doubtful questions as to regulations, attends to the 
hygienic condition, and perfects the internal arrange* 
meuts of the educational buildings. The Consejo 
Superior de Instruccion Fdblica has the same duties m 
all matters connected with preparatory and profes- 
sional instruction. There is, besides, a corps of in- 
spectors who closely watch the teachers of the pri- 
mary schools and see that they attend to their duties; 
likewise that parents and guardians obey the law 
respecting compulsory education. The consejo 
superior holds yearly meetings, and studies all works 
on public instruction, submitting its judgment as to 
their merits to the department of justice and instruc- 
tion, which usually approves its recommendations. 

Private schools are entirely independent, as regards 
their curricula and text books ; but in many of 
them the system and organization of the official 
schools are observed, and the same text books in use. 
They are also subject to the supervision of the proper 
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authorities as to their strict observance of the rales of 
hygiene and morals. In public, as well as in private 
schools the infliction of corporal punishment is ab- 
solutely forbidden, and in this as in other respects, 
the laws are strictly enforced. 

The great impulse given to popular education 
within recent years has been attended with a certain 
lack of uniformity in methods among the several 
states; but by the educational congress, whose ses- 
sions are held in Mexico every three years, this defect 
will in time be obviated. Measures that prove 
beneficial will be definitely adopted, others will be set 
aside, or if deemed expedient, submitted to further 
test, the congress taking as its only guide the results 
of observation and experience. 

Among other reasons why education in Mexico is 
yet in a somewhat backward condition, the following 
are worthy of mention : first, want of thoroughness ; 
second, insufficient means at the disposal of the several 
states ; third, density of population in some sections 
of the country, and scantiness in others, due to 
variety of occupations, some of which require that 
large numbers should dwell in small areas, as in 
mining and manufacturing districts. 

The states have all endeavored to follow in the 
footsteps of the general government, though in some 
results are more apparent than in others. The 
state of Mexico for instance, has enabled its people 
to acquire not only rudiments of an education, but 
likewise to pursue college and professional studies. 
The number of her primary schools exceeds 1,000 
with an attendance of 55,000 scholars of both sexes, 
or one school for every 775 inhabitants, and with a 
cost of some $3 per capita. The percentage of the 
population entered at the schools is 6.75, and of school 
children receiving primary instruction 33 per cent, 
of all the children of school age. Adding the num- 
ber of those instructed in denominational or private 
institutions, or at their homes, the proportion may 
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fairly be stated at 45 or 50 per cent. The state 
supports one school to every 24 kilometres, or about 
15 square miles, and considering that the law of com- 
pulsory attendance exempts children dwelling at the 
distance of two kilometres or more from a school, it 
may be said that this law is fairly complied with. 
Within a few years Mexico will contain a population 
with only au insignificant percentage of illiteracy. 
In the group of states formed by Oaxaca, Vera Cruz, 
Hidalgo, Puebla, Nuevo Le6n, Tlaxcala and Morelos, 
those of Vera Cruz and Hidalgo show respectively 
$11 and $9 as the yearly amount per capita paid for 
public instruction, the highest rates in the republic. 
Tlaxcala and Morelos have each one school for every 
600 inhabitants, this being the minimum number. If 
the figures of this group are compared with those of 
the least populous states, and whose rate of expense 
per capita is smaller, as in Coahuila, Tamaulipas, 
Chihuahua, and Sonora, we have sufficient evidence 
that the rulers of all the states exert themselves to 
promote popular education. In the first named group 
the amount of territory is 28,596 square kilometres, 
and the average of population 25.50 to the kilometre; 
while in the second group there are 165,428 kilo- 
metres, with 1.25 inhabitants to the kilometre. Dis- 
tance, implying greater expenditure for communica- 
tion and transportation, militates against the latter in 
the ratio of one to five ; and the density of popula- 
tioa represented ia the former by 25.50 and in the 
latter by 1.25, shows a difierence of 20.4 to 1. The 
number of inhabitants corresponding to the states of 
the first group per primary school is 843 ; to the other 
group 1427. The former do their duty by providing 
one or two schools for every 24 square kilometres, 
with a comparatively small expenditure; the others 
have to provide for an area equal to 1147 kilometres 
57 schools with a teacher to each, or one school for 
every 20 kilometres, in which no more than 25 chil- 
dren can receive instruction. 
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In former years the Mexicans provided numerous 
establishments for higher and professional instruction, 
supporting them with ostentatious liberality, while 
schools for the masses, on which really depends the 
educational welfare of a community, were sadly ne- 
glected. Without disregarding higher instruction, 
especial attention is now directed to that first of all 
needs, the education of the laboring classes. 

The government provides the federal district and 
territories with about 600 schools, educating their 
40,000 scholars at an expense of more than seven 
dollars per capita. The state of Mexico gives instruc- 
tion to thirty-three per cent of the children of both 
sexes of school aore ; Vera Cruz and Hidalsjo to 
37,000 and 21,000 respectively; Oaxaca, Puebla, 
Guanajuato, Jalisco, Yucatdn, NuevoLeon, Tabasco, 
Tlaxcala, and Campeachy carry education to the in- 
nermost points in their territory, and educate on an 
average over one-fourth of the boj^s and girls of 
school age, at a cost of nearly five dollars per scholar. 
Queretaro, Morelos, Michoacdn, Guerrero, Sinaloa, 
San Luis Potosf, Aguascalientes, Tamaulipas, Colima, 
and Chiapas augment from day to day their already 
numerous centres of instruction, and devote large 
sums to place themselves on an equal footing with 
their sister states. Finally, Durango, Coahuila, Chi- 
huahua, and Sonora, states whose population does 
not reach an average of 1.5 inhabitants per kilometre, 
while experiencing greater difficulties than any of the 
others, spare neither effort nor sacrifice in the cause 
of education. 

The total number of public schools for both sexes 
throughout the entire republic amounts to 10,915, in 
which are instructed 568,550 scholars, at an aggre- 
gate cost of $2,680,170. The proportion of children 
of both sexes attending the schools is, with respect to 
the general population, nearly five per cent, and that 
of the children of school age actually attending school 
about 27 per cent, with an average yearly outlay 
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per capita of $4.73. The entire number of private 
schools for both sexes, including those supported by 
religious and civil associations, is 2,585, with a total 
attendance of 81,221. Adding these to the preceding 
figures, we have an aggregate of 12,933 schools with 
an attendance of 649,771 scholars. In the matter of 
education Mexico now stands upon a higher plane 
than any of the Spanish- American republics, outrank- 
ing even Chile and the Argentine republic, both of 
which greatly surpassed her in former years. 

Examinations are held at the end of each term of 
the primary schools, and a few days later the distri- 
bution of premiums takes place in the public alameda, 
where the children receive from the hands of the 
chief magistrate the reward of their industry and 
intelligence. 

Due attention is paid to the kindergartens, or 
school for children under six years of age, the attend- 
ance at such schools in the federal district in 1891 
averaging 1,813, while the total number throughout 
the entire republic exceeded 15,000. 

At the night schools for the laboring classes the 
number registered in the federal district was 2,275 
men and 170 women, of whom 467 studied drawing 
and 153 the English language. These schools are 
also regarded with favor by the authorities, and though 
still in the formative period of their existence are 
producing excellent results. 

Schools of mechanic arts and trades are to be found 
in the national capital and other towns of the federal 
district, as well as in several state capitals. The 
trades usually taught in them are carpentry, cabinet 
making and blacksmithing, together with practical 
mechanics, sculpture, marble work and other branches, 
varying somewhat according to locality. The theo- 
retical knowledge of each trade is taught separately, 
and the scholars are required to learn drawing in all 
its branches. Mathematics, especially algebra and 
elementary and descriptive geometry, form a part of 
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the instruction and the English and French classes 
are well attended. The students have also the priy* 
ilege of studying vocal and instrumental music. 

The school of mechanic arts and trades at Puebla 
contains workshops provided with all modern appli- 
ances, and the same is to be said of similar institu- 
tions at Guanajuato, Guadalajara, and the federal 
district. Oaxaca supports a school of correction, and 
Zacatecas an asylum for children, both of which pro- 
mise to become first-class establishments. 

Many of the states have asylums for the care and 
education of orphans, and others contemplate their 
early establishment. There is one of this class, the 
Hospicio de Guadalajara, in Jalisco, which is a model 
institution for boys and girls, not over six years of 
age. On completing their sixth year the boys are 
transferred to a school exclusively for their sex, and 
the girls remain until they have finished their educa- 
tion. The hospicio is admirably organized and con- 
ducted, beautiful in appearance, well supplied with 
court-yards and gardens, and with perfect hygienic 
conditions. The methods of instruction are attended 
with excellent results to the seven hundred inmates 
which it contains. Besides learning to read and 
write the national language, with the elements of 
arithmetic, geometry, geography, and other useful 
branches, the girls are trained in domestic occupa- 
tions, sewing, embroidery, instrumental and vocal 
music, drawing, sculpture, engraving, typography, 
lithography, photography, telegraphy, and in all 
branches of sericulture, together with its application 
to art. The hospicio also extends to the aged and 
decrepit a home, where their days may be ended in 
comfort. 

The secondary schools for girls, and those prepar- 
atory for the professions for boys, are in a transition 
state between the primary and professional curri- 
cula, the girls' course embracing arithmetic, algebra, 
and geometry, geography and general history. 
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book-keeping, music, drawing, and modem languages; 
and in the boys' department, besides the above stated 
branches, the studies comprise physical and natural 
sciences, latin and greek, with classes in shorthand 
and telegraphy. 

Of secondary girls' schools there are fifteen in the 
entire republic, with an aggregate attendance of 
about 3,200 scholars. The preparatory schools at- 
tended by young men preparing for the professions 
are provided with excellent laboratories in the de- 
partments of physics, chemistry, and natural history, 
and the professors are men of learning and recognized 
ability. The number of alumni is about 2,600. 

The institution named the Colegio de la Paz, better 
known as the Vizcainas is one of the principal estab- 
lishments for the education of young women, founded 
in 1734, at a cost for construction alone of about 
$2,000,000, subscribed by three Spanish merchants, 
who also provided funds for its support. These 
funds, when insufficient to meet expenses, are sup- 
plemented by the federal government. 

A normal school was organized in October, 1886, 
at the national capital, and provided with the requis- 
ite modern appliances. Students who have made 
good use of their time receive at the end of their 
four years' course a certificate of efficiency, and are 
then attached for practical training to classes in con- 
nection with the normal school. The course includes 
physical and natural sciences, anatomy, physiology, 
hygiene, philosophy, mechanics, gymnastic and mil- 
itary exercises, and modern languages, usuallj^ French 
and English. The example of tlie federal district in 
establishing a model school for teachers, and a 
secondary institute for girls embracing the same 
branches of study, was followed by many of the states. 

Commercial schools are numerous at all the state 
capitals, for the most part well attended, and as a rule 
in private hands. The general government, however, 
maintains one with an average attendance of eight 
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hundred. The states also afford commercial instruc- 
tion in classes annexed to their various colleges and 
other educational institutes. 

A school for the blind in Mexico is well conducted, 
affording tuition to about forty-five pupils. The 
course of instruction includes music, printing, book- 
binding, lace-making, and other branches whereby 
the inmates may be enabled to earn a livelihood. 

The school for the deaf and dumb is also in the 
federal district. It is a well conducted institution, 
at which the most perfect methods employed in 
Europe and the United States have been adopted, 
and is now yielding excellent results. Besides the 
national language and labial articulation, the pupils 
are taught arithmetic, drawing, geographv and his- 
tory, horticulture, floriculture, arboriculture, and 
1x)ok-keeping ; the females also learn plain and orna- 
mental needlework. All have the benefit of a fund 
created by private donations to the institute, and 
before leaving the establishment receive their portion 
wherewith to start in life. 

The nation maintains schools of engineering and 
agriculture. In the former are taught engineering 
Tor roads, bridges, canals and ports, mining, manufac- 
turing, agriculture, electricity, and assaying. In the 
latter, theoretical and practical instruction is afforded 
in the neighborhood of each establishment. Several 
of the states also support schools of engineering, at 
some of which mining is made a special branch. 
About six hundred pupils attend these institutes in 
various portions of the republic. 

The military schools have within recent years 
developed a marked degree of efficiency, and the 
students appointed therefrom to commissions in the 
army are well prepared for duty in the several arms 
of the service. The most complete establishment is 
at Chapultepec, and contains laboratories, an obser- 
vatory, and such scientific instruments as have appli- 
cation to the military art. Nautical schools are 
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inaiDtained at Campeachy and Mazatlan, where after 
learning the theory of their profession students re- 
ceive practical training on board' a school ship in 
charge of a British naval officer. 

A national university was founded by Antonio de 
Mendoza> the first viceroy of New Spain, who reached 
the capital in 1535, and at once appointed instructors 
in law, philosophy, theology, and other branches. 
The formal opening of the university was on the 21st 
of January, 1553, and by a bull of Pope Clement 
VIII, dated the 7th of October, 1595, it was declared 
pontifical. The first chair of medical sciences was 
called Prima de Medicina, and was placed in 
charge of Fernando Ortiz, who was the first 
professor of medicine in the New World, though it is 
recorded that a medical class was opened at Santa 
Cruz de Tlaltelolco between 1525 and 1530. The 
next university established was that of Guadalajara, 
and then came the founding of the Real Escuela de 
Cirugia, or royal school of surgery. Until 1833, 
when the national university was closed, the medical 
course consisted of seven distinct branches, of which 
only four related to the subject, namely Prima de 
Medicina, Visperas, anatomy and surgery, and dissec-* 
tion. Only those who could produce evidence of 
limpieza de sangre, or noble bloo3, and certain priv- 
ileged classes among the Indian population, could 
enter the Real Escuela. The professors obtained their 
chairs by competition, and this practice is continued 
to the present time. The Escuela de Medicina of the 
federal district has an excellent faculty, and its stud- 
ents receive a thorough practical and theoretical 
training. . This school is justly celebrated, has grad- 
uated a considerable number of able practitioners, and 
is worthy of comparison with similar institutions in 
Europe and the United Statea 

The study of medicine and other sciences has of 
late gained favor, at the expense of law, which in 
former years received a marked preference. In 1887 
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the attendance at the medical and engineering schools 
was 381 and 321 respectively, against 235 at the law 
schools, and this proportion has since been more than 
maintained. There is also a pharmacy school in the 
federal district well provided both as to faculty and 
equipments; one that has trained many young Mexi- 
cans for that profession. There are nine other schools 
of medicine and pharmacy in the states, nearly equal 
in efficiency to those at the capital. The total num- 
ber of students averages about 600. The dissecting 
implements for the medical schools are supplied by 
the government hospitals. Clinic instruction is also 
given at these establishments. 

The Instituto Medico Nacional and the Departa- 
mento de Historia Natural of the Geographical 
Commission are scientific associations, doing important 
work which is often utilized by similar institutions in 
Europe and the United States of America. They 
are under the supervision of the minister of fpmento, 
Don Manuel Fernandez Leal, himself a noted scientist 
and engineer. 

The study of law began soon after the Spanish 
conquest, preceding that of medicine as before stated, 
and with numerous votaries, for ever the Mexican 
youth preferred ostentation to scientific pursuits, 
which demanded hard study and oflFered a narrower 
field for winning renown. The proportion of attend- 
ance at legal and scientific schools was at certain 
periods in the ratio of one to twenty in favor of the 
former profession; but this is now reversed, it is pre- 
sumed because the practical benefits of science have 
become more widely appreciated. At the Escuela de 
Jurisprudencia of the district and others of the same 
class, thirteen in all, there are about 500 students in 
attendance, those at the capital, at Guadalajara, 
Puebla, and Monterey being among the most noted 
and best attended. 

Mexico possesses an academy of fine arts of more 
than local celebrity, founded in March, 1778, by 
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King Cirlos III. of Spain. It started merely with 
a class in engraving, to which were added three years 
later classes in painting and sculpture. Through 
long eras of political troubles the academy has been 
favored by the public, while native talent has devel- 
oped in a marked degree. The average enrollment 
of pupils is about 800, though the daily attendance 
rarely exceeds two-thirds of that number. Puebla, 
Guadalajara, and Guanajuato have also schools of art, 
with an aggregate of about 180 students. 

The artistic treasures in the academy of Mexico 
are numerous and valuable, both in painting and 
sculpture. Among the works of the most noted 
masters are Christ at the Castle of Errmrnus^ by Zur- 
bardn; the Saiiit Jerome^ of Alonso Cano; San Isidro 
Labrador, by the Spagnoletto Rivera; Angels at the 
Holy Sepulchre, by Cdrlos Rivera; Seven Virtues, by 
L. da Vinci; A Sketch of the Wedding at Canaan and 
Magdalen at the Pharisee's house, by Paul Veronese; 
Removal of the Body of Christ, by Titian, and other 
gems by the great masters of the diflferent schools. 

Mexican artists have also enriched the academy 
with many beautiful works, as La Purisima, of 
Alonso Vdrquez; San Jiixin Bautista, La Magdalena^ 
La Oraxii6n del Huerto, by Baltasar de Echave; La 
Sagrada Familiar La Visitaei6n^ by Luis Juirez; La 
Virgen del Apocalipsis, by Josd Alcfbar; La Adoraci6n 
de los Reyes, by J. R. Jud^rez, with numerous lands- 
cape and other productions of acknowledged merit, 
which need not here be enumerated. 

In the department of sculpture are P^che and the 
Faun, of Tennerani; The Gfladiators, of Labastida; 
David, by Tomds P^rez, and others by noted artists. 
While in plaster of Paris are found works by Bellido, 
G. Guerra, and Soriano, besides the collection pre- 
sented to the academy by Cdrlos III. There is also 
a large collection of engravings of more than average 
merit, and a valuable assortment of Mexican and 
other coins and medals. 
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Music has always found favor with the Mexicans, 
among whom musical talent is general. The Con- 
servatorio in the federal district provides musical 
instruction to about 1200 pupils who yearly register 
therein, two- thirds of them being females, and in 
M^rida, Yucatan, there are two conservatories, both 
of which are liberally patronized. All institutes, 
lyceums, normal schools, and colleges in state capitals 
and other important towns have classes of music, 
painting and sculpture ; but students whose ambition 
it is to become professional artists repair usually to the 
national capital, where the best facilities are afforded. 

Astronomy and meteorology have also engaged the 
attention of the federal government, as well as of 
Mexican scientists; and the national observatories 
provided with powerful instruments of approved 
and recent pattern, have been placed in charge of 
men noted for their scientific attainments, whose labors 
prove of great utility to the cause of science. 

For the Observatorio Astron6mico Nacional, origi- 
nally founded at Chapultepec, but now located on the 
summit of a hill overlooking the picturesque city of 
Tacubaya, a commodious building has been erected, 
wherein will be placed the five large telescopes pro- 
cured at great expense from a famous manufacturing 
firm in Dublin. The observatory ranks among the 
foremost in the world, and is in direct communication 
with others of the same class in Europe and Amer- 
ica. Each year is published a detailed account of its 
observations, with discussions of astronomical prob- 
lems and photographic illustrations fashioned within 
the establishment. 

The Observatorio Astron6mico Central, situated as 
is the Meteoroli^ico Central, in the national palace at 
the city of Mexico, has been engaged for many years in 
determining the exact geographical position of several 
important points, and with the aid of the triangula- 
tion work performed in the several states, will soon be 
in condition to publish a perfect map of the republic. 
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The Meteorol6gico Central, established in 1877, has 
made most valuable observations on temperature, the 
force and direction of winds, and atmospheric mois- 
ture and condensation, all of which, together with its 
seismic records, are published from day to day, with 
a monthly r^sum6 in the BoUtln, exchanged with all 
the establishments of the same class both in the 
republic and in foreign countries. Elsewhere in 
Mexico there are other observatories of more or less 
importance, among which may be mentioned the 
astronomic and meteorological institute at Mazatldn, 
whose observations are especially useful to vessels 
visiting that port, as they give warning of impending 
storms and their probable duration and course. 

In her museums, both public and private, Mexico 
possesses a large collection of relics long antedating 
the Spanish conquest, while still others lie hidden under 
ground, or appear in the form of temples, palaces, or 
tunnels. Some of the most eminent archaeologists 
have studied the Aztec picture writings, with the view 
of reading the history, manners, and traditions of their 
lost civilization, thus far without avail, and it is pro- 
bable that, for many a year to come these silent rec- 
ords of the past will remain a subject of conjecture 
and research. The fact that until recent years travel 
has been difficult and insecure has tended to keep the 
world in ignorance of the vast and priceless treasures 
contained in these pre-historic ruins, and for the same 
reason the investigations thus far made have lacked 
continuity, most explorers being ignorant of the dis- 
coveries and theories of those who preceded them in 
the same field. The government, in whose keeping 
are now these ruins and other antiquities, has 
appointed a commission for the purposes of archaeologi- 
cal investigation, but as yet little has been accom- 
plished in that direction. 

The ruins existing in the north of Mexico diflTer in 
appearances from those in the south, while in both 
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sections the number is unusually large. To the north- 
west of Chihuahua in the sierras, are the Casas 
Grande, plain adobe structures, now in a most dilap- 
idated condition, with walls varying from one and a 
half to ten metres in height, and which seem to have 
afforded shelter to an entire community. Their age 
cannot be determined with any degree of certainty, 
for the Indians dwelling in and around that region, 
at the incoming of the Spaniards, neither knew nor 
had any tradition when or how they were constructed. 
Toward the south, near Durango, are the ruins of 
a Chichimec town ; to the southwest of Zacatecas 
those of La Quemada, and in the extreme south of 
the same state the remains of the fortress of Teiil, 
and those of Juchipila. All these ruins have a coarse 
appearance, and seem to have been the dwellings of 
small tribes whose structures were reared entirely for 
self-defense. Still further south the appearance of 
the ruins is entirely different, and the numerous tribes 
dwelling in that region seemed to have lived in com- 
parative tranquility, and to have been skilled in 
architecture and some of the liberal arts. This is 
made evident by the remains of their palaces, temples, 
tumuli, and pyramids. The ruins at Mitla, the teteles 
or sepulchres of Xoxo, the fortifications of the Pen6n 
de Mitla, and of Monte- Albdn, the latter overlooking 
the beautiful and fertile valley of Oaxaca ; the mag- 
nificent relics of temples, palaces, and tombs of 
Chich^n Itzd and Uxmal in Yucatdn ; the cuyos or 
mounds of Campeachy; the palaces existing in a 
ruined state at Palenque in Chiapas, the temples on the 
Usumacinta; all these are evidences of the high order 
of civilization attained by the people who dwelt in 
these portions of Mexico. Besides, apart from their 
delapidated structures, they have left us carved on 
grave stones their history, their manners and cus- 
toms, while in the fields which they tilled, have been 
found their agricultural implements, and in their 
dwellings, their pottery and kitchen utensilc. 
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In the centre, in the valley of Mexico itself, are 
found numberless relics of the manufactured articles 
used by its former inhabitants in their daily life, 
together with the tools they employed in their sev- 
eral industries, and the weapons with which they 
smote their enemies. There have hkewise been pre- 
served plans of the fortifications of ancient Mexico, 
from which may be obtained a knowledge of their 
military art. The states of Tlaxcala, Puebla, Hidalgo, 
Vera Cruz, Mexico, Morelos, and Guerrero have also 
numerous ruins, tombs, and pyramids, all of which 
afford a very wide field of study to the archaeologist, 
and must sooner or later rend the veil of the past, 
and reveal to present and future generations what 
manner of people inhabited the land, and when and 
how they lived. 

The present rulers of Mexico are fully alive to the 
importance of possessing a knowledge of the country's 
history, and spare no sacrifice to afford the student 
of antiquities every facility for research, maintaining 
in the national museum a department of archaeology 
which contains numerous valuable specimens of a 
thorough and conscientious study. Among them are 
the statue of Chac-Mool ; the cross of Palenque ; the 
statue of Teoyaomiqui, a sculpture in gray basalt ; a 
beautiful polished onyx vase, thirty to forty centime- 
tres in height ; a model of the ancient Mexican tem- 
ple ; a sculptured bust in onyz which is believed to 
be the one named the Aztec Princess in Humboldt's 
atlas ; a mask of black obsidian ; and a large number 
of idols and other objects fashioned of stone and baked 
clay, collected from all parts of the country. 

In the states of Yucatdn, Tlaxcala, Oaxaca, and 
Campeachy, archaeological museums have been re- 
cently founded, and are being enriched through the 
liberal support of their respective rulers. The fed- 
eral government is publishing a beautiful lithographed 
work on Mexican antiquities, and Tlaxcala will soon 
issue a similar work prepared by the governor of the 
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state, Pr6spero Cahuantzi, who is an authority on 
the Mexican language, and skilled in the reading of 
hieroglyphics. 

Of the various galleries in the national museum, 
some are assigned to archaeology, and others to 
zoology, mineralogy, and palaeontology. In the zoolo- 
gical department the fauna of Mexico is well repre- 
sented, together with a large variety of specimens 
from other countries, and with vast collections of 
insects, birds, fishes, reptiles, mollusks, and mamma- 
lia, as well as perfect sketches of the last and of 
several rare or extinct species of birds. The mineral- 
ogical section contains all the minerals known to 
exist in the domain of the republic, with specimens 
of the different strata of rock pertaining to its 
geological formation. In the gallery of palaeontology 
is a choice collection of fossils, both vegetable and 
mineral, the majority of them gathered from the 
various states of the republic, but with a few from 
other lands. The special schools of medicine, engi- 
neering, and agriculture, and also the schools pre- 
paratory to the professions possess their own museums 
for the use of their students, and in the aggregate 
their collections are of inestimable value. 

la Oaxaca, besides its museum of antiquities, there 
is also one of ancient paintings, some of them of great 
artistic merit. In the Instituto de Ciencias of Guada- 
lajara, there is a museum wherein the three natural 
kingdoms are represented. At Puebla is an institu- 
tion where is kept on exhibition a complete collection 
of all the woods which that state produces. Merida, 
Campeachey, Morelia, and nearly all the state capi- 
tals have in their colleges, lyceums, and other insti- 
tutes of learning museums of more or less import- 
ance, all of them fulfilUng the purposes for which 
they were established. 

The collections of Mexican bibliophiles date almost 
from the time of the Spanish conquest, for no sooner 
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had the invaders made good their foothold in the 
land, than they began the task of gathering such 
written and printed works and documents as they 
deemed of benefit to themselves and to future genera- 
tions. Thus were laid the foundations of the great 
libraries of Mexico, whose priceless treasures, if by 
any chance destroyed, as were the Aztec archives by 
the iconoclast Zumdrraga, could never again be re- 
placed. During the viceregal period conquerors and 
conquered alike were engaged in storing up books, 
manuscripts, maps, and in the course of time suc- 
ceeded in forming a considerable number of libraries. 
During and after the war of independence the good 
work was continued, until to-day the Mexicans can 
boast of many excellent and most valuable collections. 

First of all should be mentioned that of the Biblio- 
teca Nacional, with upwards of 155,000 volumes, and 
on its shelves numerous manuscripts that treat of the 
discovery of America, with a large number of books 
existing nowhere else, and immense collections of 
works on theology, jurisprudence, history, aboriginal 
languages, sciences, arts, Spanish and Mexican liter- 
ature, and many others which it would be impossible 
to enumerate, and other subjects that need not here 
be specified. The treasures contained in this library 
of Mexico cannot as yet be fully appreciated, for not- 
withstanding the untiring efforts of its director, 
the eminent bibliographer and litterateur, Jos6 
Vigil, the work of classification has not been finished, 
and some years must elapse before a complete catal- 
ogue of this celebrated collection can be given to 
the world. 

The premises occupied by the national library are 
in a commodious church building, which, together 
with its halls and chapels, has been suitably arranged 
and furnished for the purpose. The visitors include 
many who are in search of needed information, and 
consist for the most part of students, journalists, law- 
yers, and those whose object is to take out for special 
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purposes, though with a fair admixture of persons 
who go there to read, or from motives of mere 
curiosity. 

Next in importance to the library is the Archivo 
Nacional, an enormous collection of documents, manu- 
scripts and printed matter, consisting almost exclus- 
ively of decrees and legal enactments relating to real 
estate in every portion of the country, together with 
all that pertains to the internal arrangements of the 
republic. The director, Justino Rubio, who is 
thoroughly qualified for his position, has added 
largely to the value of the archives by his system 
of classification and by arranging and preserving from 
destruction large masses of valuable documents which, 
for various reasons, among them lack of space, have, 
until recent years, been kept in cases, or piled pro- 
miscuously on shelves. 

There are other valuable libraries in the federal 
district, as that of the Escuela de Abogados, with 
about 15,000 volumes; of the Preparatoria, with near- 
ly 11,000 ; of the Cinco de Mayo, and those of the 
schools of engineering, agriculture, medicine, fine 
arts, and trade, and of the museum, and geographical 
society. The various departments of the national 
and district governments, as well as a number of 
associations, colleges, and individuals are also pos-* 
sessed of important collections. 

In the states the largest libraries are those of 
Puebla and Guadalajara, each with some 28,000 
volumes. Both are open to the public during several 
hours of the day and evening, and are much fre- 
quented. In connection with the Puebla library it 
is worthy of remark that the small number of persons 
who formerly limited their reading to work of fiction 
have almost abandoned that practice. Novels are 
now rarely called for, nearly all the visitors preferring 
scientific works. In addition to other valuable col- 
lections in Puebla and Guadalajara there are libraries 
containing more than 15,000 volumes in Morelia, 
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Oaxaca, and Queretaro. That of Toluca exceeds 
10,000; those of San Luis Potosf and Vera Cruz, 
8,000; that of Durango, 6,000, and each of those in 
Mdrida, San Cristobal, Campeachy, Monterey, Hi- 
dalgo, Aguascalientes, and elsewhere, has several 
thousand volumes. All of them are constantly en- 
larging their store, and many new collections are 
being formed in every section of the republic. 

Within the last decade, under the perfect freedom 

f guaranteed by the laws of Mexico, fraternal, literary, 
abor, social and other organizations have multiplied 
exceedingly. Several societies have been founded 
whose chief aim is the promotion of enlightenment, 
with numerous clubs, casinos, trades-unions, associa- 
tions of laborers for mutual protection and aid, and 
others of a political or religious character. Most of 
them have libraries of their own, and many defray 
the cost of supporting night schools for the members 
and their families ; some maintain gymnasiums and 
classes for physical training ; others are specially in- 
tended for cultivating the fine arts. Nor is there 
any lack of clubs established for solace and amuse- 
ment, though even some of these foster the cause of 
education, and tend to the unification and improve- 
ment of society, with unquestionable benefit to the 
people at large. 

There are several scientific associations in the 
capital, among them those of the engineers, of natu- 
ral history, of geography and statistics, mining, 
alumni, and agriculture, with the academy of medicine 
and college of lawyers. Belles lettres are well rep- 
resented by the academy of languages, similar to that 
of Spain by the Atheneum, and the Hidalgo 
Lyceum ; of the numerous musical associations in the 
metropolis and elsewhere throughout the land brief 
mention has alreadv been made. 

The press is well represented among the various 
societies of the capital, and for the general character 
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of its work, as also for its personnel, is highly com- 
mended and esteemed. While of the labor organiza- 
tions the main objects are education and mutual 
assistance, they have also pronounced tendencies 
toward the direct protection of labor. A labor 
movement .is indeed being rapidly developed in 
Mexico, as education becomes more widely diffused. 

Of the societies for purposes of recreation, many 
support at least classes in the English and French 
languages, while others provide instruction in the 
fine arts for the benefit of the members and their 
families. There is hardly a state capital and there are 
few towns of importance which have not at least one 
or two such associations. Those intended only to 
promote physical development are very few, but 
many devoted to recreation also maintain gymnasiums, 
and other means of physical training, for persons 
whose business hours are passed over their desks, or 
behind the counters of stores. 

The theatre is one of the favorite sources of amuse- 
ment, and there are few families who do not occa- 
sionally indulge in its pleasing and instructive 
pastimes. Theatres are not numerous at the capital, 
but such as exist are well suited to the tastes of the 
people; the buildings are spacious, with good 
acoustic properties and with excellent provision for the 
comfort of the audience. The Teatro Nacional 
centrally located on Vergara street, opposite Cinco 
de Mayo avenue, can accommodate an audience 
exceeding 3000 persons. The Teatro Principal, 
erected in 1753, is but a short distance from the 
Nacional. Its equipments are inferior, but its 
acoustic qualities are excellent. The Hidalgo and 
Arbeu are well patronized, and both are spacious 
edifices, with tasteful equipments and decorations. 
There are others of inferior rank, most of them 
wooden structures as the Alarc6n, Guerrero, and More- 
los, which are usually crowded on Sundays. At 
some of the state capitals are handsome and stately 
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temples of the drama, especially the one at Guadala- 
jara, which is not excelled by any of those in the 
capital. Those of Puebla and Pachuca, and a few 
others, also deserve special mention. Many of the 
Mexican theatres present Spanish compositions, 
comedy receiving the preference. Within recent 
years they have also been laying before the public 
short society pieces by Mexican authors, though as 
yet it can hardly be said that the country possesses a 
drama of its own. 

The elevation of intellect is found in the decline of 
the corridas de toros, or bull-fights, a so-called 
amusement which the spirit of age condemns, and the 
authorities have with few exceptions suppressed, as 
being repugnant to the sentiments of a generation 
imbued with modem social ideas, and will no longer 
tolerate a spectacle so entirely opposed to their prin- 
ciples. Corridas de toros are held only in a few state 
capitals, and Pachuca, the capital of Hidalgo, is per- 
haps the town where these performances are most 
frequently witnessed ; not that it is no less advanced 
than other state capitals, the government paying out 
every year more than $250,000 for primary instruction 
alone, but on account of the prevailing conditions of 
the city and its vicinity. For some years past, and 
especially since the mining companies have given so 
great an impulse to business, there has been a great 
demand for laborers, and these, coming from all parts 
of the country, were rude and uneducated persons, 
given to intemperate habits when not at work 
in the mines. The government of Hidalgo found 
itself obliged to provide amusement for over 20,000 
new people flocking to the town. Theatrical perform- 
ances were tried without effect, for the reason that 
they took place only on Sunday evenings, after the 
miners had squandered all their money for pulque, or 
at gambling. The circus yielded no better results, 
and the bull-fight was resorted to, which though 
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brutal and repugnant, reduced the criminal record in 
Fachuca to insignificant proportions, whereas when 
the bull pit is closed, hardly a day passes without 
human combats and criminal acts amoncr the intoxi- 
cated miners. It must not be supposed, however, 
that the authorities at Pachuca contemplate per- 
mitting such spectacles for an indefinite period ; they 
have merely availed themselves of it as a timely and 
efficacious remedy, to be discontinued as soon as they 
can bring into practical effect a plan which they now 
have under consideration. 

That great element of civilization and enlighten- 
ment, the newspaper, is, in Mexico as in other ad- 
vanced countries, a mighty engine, carrying alike to 
the rich capitalist's dwelling .and the poor man's hut 
the idea of social progress, stimulating its readers to 
attain that progress, and awakening in all the desire 
for learning. Nevertheless, it was not a few diffi- 
culties the newspaper press had to overcome in order 
to secure the rank to which it is entitled among 
the journals of other countries. Each newspaper 
whose publication was commenced within the last 
quarter of a century, represents one or more ruined 
individuals, men who labored for a greater or less time 
without compensation, a printer who could not collect 
his bills, and a paper dealer whose stock decreased 
to a considerable extent, without putting much 
money into his till. The very name of newspaper 
writer was scoffed at, and the worst part of the 
matter was the lamentable condition of his gar- 
ments, the emptiness of his pocket and stomach, and 
as a natural consequence, his reputation of a common 
fellow. Months and years elapsed before any appre- 
ciable change took place ; but there always were men 
who, braving privations and incessantly battling 
against indifference to the acquisition of knowledge, 
at last succeeded in making a breach, awakening in 
the masses a desire to learn the news, and stimulating 
that desire imtil it became a necessity. Thus it was 
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that they conquered for themselves an honorable 
social standing. Such is, in a few words, the history 
of the press in Mexico, and will now succinctly give 
an account of its present conditions which will make 
manifest the unremitting work that has brought it 
already to most creditable proportions. 

The number of journals, magazines, and other peri- 
odicals issued in 1892 throughout the entire republic 
was about 320, of which 30 were published daily; 
154 weekly; 86 bi-weekly; 6 tri- weekly; 35 monthly; 
and the remainder had no fixed dates of issue. 
About two-thirds of all these publications were mainly 
devoted to politics and general news, but giving, 
besides, articles of more or less value on scientific 
subjects, arts, commerce, and industries ; some forty 
filled their columns exclusively with matters pertain- 
ing to education ; and others treated of science, art> 
literature, religious, social or mercantile questions, 
agriculture or mining. A few were merely the or- 
gans of associations, and there were several which 
could not be classified. 

The federal district, where population is densest, 
has seventy-seven publications, among which may be 
mentioned such newspapers as El Nacional, El Uni- 
versalj El Partido Liberal, El Tiempo, El Sigh XIX^ 
El Monitor RqyublicanOy La Patriaj and others, which 
for their instructive, varied, and agreeable contents, 
as well as for excellence of style, and the soundness 
of judgment displayed in their treatment of topics of 
general interest, entitle them to rank among the best 
publications of their class. The foreign colonies in 
Mexico support a number of daily journals, most of 
which have won the good opinion oi Mexicans in 
general, whose interests they zealously uphold, while 
not failing to support those of the colonies they repre- 
sent. Among them are deserving of mention El 
Correo Espanol, The Two Republics, The Anglo-American^ 
Le Trait d Union, and Le Cowrrier du Mexicfwe^ all 
newspapers without political bias or local influence. 



THE PRESS 65 

and extremely useful to the country, because of their 
good faith, which of itself makes their judgment 
worthy of consideration. Some of the various peri- 
odicals publish illustrated numbers. La Pairia and 
El TiempOy for instance, issuing on Sundays pictorial 
editions, replete with the current topics of the day, 
and with matters of general interest. Among the 
weeklies one of the most prominent is El Firuinciero 
Meodcano, published in Spanish and English, and as 
its name indicates, entirely devoted to financial inter- 
ests. 

Several of the scientific associations issue periodi- 
cals of considerable merit, among those treating ex- 
clusively of educational topics not a few are worthy 
of special notice, as El Escolar Mexicano and El Bole- 
tin Bibliogrdfico Escolar, published in the federal dis- 
trict ; La InstnicciSn PUblica, in Guaymas, Sonora; 
Mexico Inlelectualy in Jalapa ; La Crdnica Escolar, in 
Oaxaca, and La Escnela Primaria, in M^rida. The 
oldest existing periodicals in the republic are El 
Periddico Oficial de Jalapa, founded at Vera Cruz in 
1824, and in Mexico El Siglo XIXj which has been 
published since October, 1841. 

Thus we have briefly traced the intellectual con- 
dition of Mexico from the time of the conquest, when 
her real history commences, almost until the present 
day, pointing out the difficulties that lay in the path 
of public instruction at different periods, with the 
more or less powerful influences which tended in 
some cases to restrict it, in others and fewer cases to 
promote and extend it. In conclusion a few words 
ma)'^ be said as to the surprising growth of recent 
years, in order that the reader may form a correct 
idea of Mexico's progressive march. 

To the subject of primary education much space 
has been given in this chapter, for without it public 
instruction in the higher branches must necessarily 
be deficient and limited in extent. Moreover, it is 
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not the higher grade of education in a social group 
that will bring about the growth and advancement of 
a country; this must be aided by the other groups 
proportionately rising to its level, otherwise no great 
intellectual progress will ever take place in a com- 
munity. Finally, it is not to the welfare of a country 
that it should possess a large number of eminent 
men while leaving the masses in grossest ignorance ; 
better far that there should not be a single conspic- 
uous man in the land, and that the people at large 
should possess a fair degree of culture and share in the 
social advancement which follows in its wake. 

For three centuries Mexico has possessed scientific 
and literary centres that might have shed honor upon 
any civilized nation, producing a large number of men 
justly noted for their attainment in science, letters, 
and art, while those holding university and academic 
titles almost exceeded in ratio the children who were 
receiving elementary instruction at the schools. Thus 
it was that Mexico was reduced to a most humble 
place among *nations. The college men, the men of 
toga y birrete, did not trouble themselves to show the 
Indian how he was to cultivate his little patch of 
land ; but, on the contrary, taking advantage of his 
ignorance, made use of him as a machine, so treating 
him as to lead to the interminable civil wars which 
for upwards of half a century saturated with blood 
the soil of the republic. 

Peace came at last, but there was apparently a 
lack of stability in the situation, and to many peace 
was at first obnoxious ; but with the country's des- 
tinies entrusted to the hands of the man by whom 
now they are wielded, the hands of one who had wit- 
nessed the desolation of the battle-fields, who was 
aware that political intrigues conduce to the ruin of 
the people, that man concluded, like his great master, 
the immortal Judrez, that the salvation of Mexico lay 
in educating the masses. The schools would count- 
eract political chicanery, and the people, instead of 
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rushing at one another's throats would realize the 
importance of using the spade, pick-axe and shovel 
in the fields and mines, of using their tools in their 
workshops. Thus it was that strife and misery gave 
way to peace and general welfare and content. The 
great work was started in earnest ; a number of 
schools were opened; the desire for peaceful and in- 
dustrious pursuits became general, and as circum- 
stances permitted, progress was made slowly indeed 
at first, but steadily, laying the foundations on which 
has been based the intellectual development thus far 
attained. A brief, comparative study will make this 
better understood. 

The statistical reports on public instruction for 
1876 showed an aggregate of 8,165 primary schools 
with an attendance of 368,754 children of both sexes 
throughout the republic; the data for 1891 exhibit a 
total of 12,655 primary schools with an attendance of 
649,771 ; that is to say, an increase of 76.2 per cent 
in the attendance, and 55.1 in the number of schools; 
a proportion which will rarely be found in the educa- 
tional annals of other countries. 

These figures by no means show the real intellec- 
tual advancement of Mexico within these fifteen years ; 
for there is no way to arrive at the number of persons 
who, more or less directly, have enjoyed the advan- 
tages which the state and national governments now 
provide for those desirous of instruction. It is per- 
tinent to speak again of the benefits the country at 
large derives from normal schools, institutions which 
have a direct influence, not merely in the develop- 
ment and rapid progress of popular instruction, but 
also in giving greater solidity to that instruction, 
since nothing but what is of intrinsic value is thereby 
imparted. The main object of the normal school is 
to train teachers who will understand the advantages 
the young are to derive from an instruction which 
they may utilize in after life, instead of being guided 
by caprice, or by the dreamy and imaginative 
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scholasticism which often exercises an injurious 
influence in the education of people of the Latin race. 
To summarize what has already been said respecting 
public education in Mexico, we find that in 1891 there 
were of all grades 12,791 schools with 722,435 schol- 
ars of both sexes, costing in all $4,068,300, which 
amount was paid by the federal and state govern- 
ments. We find also that 6.02 per cent of the pop- 
ulation were receiving instruction at an average 
expense of $5.63 per capita, whereas ten years ago, 
the total expenditure was $2,863,031, and the average 
receiving instruction 4.39 per cent. 

Such is the impulse that public instruction has 
received within recent years. Among other benefits 
has been a decrease of crime, which has now been 
reduced to barely one-fourth of its former proper- 
tions. The public health and morals have likewise 
improved, the rate of mortality has diminished ; the 
condition of the indigent class has undergone a re- 
markable change for the better. Those who in former 
times were satisfied to appease hunger with the 
coarsest of food, and barely to cover their bodies with 
rags picked up wherever they could find them, now 
try to procure a better quality of food, and most of 
them appear in clean and decent garments. In the 
hospitals existing in the federal district, in all the 
state capitals, and even in third and fourth class 
towns, patients may be seen who, in former years, 
would have been left to perish in the streets or fields, 
but now, as soon as illness seizes them, are tended in 
the institutions supported by the several goveniments, 
or by public charity. 

Penal establishments have undergone very marked 
reform. Besides the cdrcel modelo, or model jail, 
there are already in Puebla, Guadalajara, and other 
towns, penitentiaries admirably organized and humane, 
ly conducted, which will favorably compare with the 
best institutions of their class in other nations. Those 
who through ignorance have had the misfortune to 



SUMMARY 69 

incur the penalty of imprisonment are treated with 
great humanity, have the benefit of schools and work- 
shops, and on leaving the penitentiary carry away 
a trade that will enable them to earn a livelihood, 
besides a certain amount of money earned by their 
own labor, and saved for them by the superintendent 
of the prison. 

Such has been the social and intellectual develop- 
ment of Mexico since she began to experience the 
blessings of peace and comfort, brought about by an 
administration whose sole aim is to promote the wel- 
fare of the people who have placed their destinies in 
its hands. It is but natural to expect that progress 
will be still more rapid from year to year, and ere long 
will reach a stage that will satisfy the aspirations of 
those by whom it has been fostered, by whom it is 
now being promoted, and to whom the nation looks 
for future guidance and enlightenment. 
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Of all the functions of government there are few 
more important than the establishment and mainten- 
ance of facilities of communication between the dif- 
ferent sections of its territory, to link them together 
and to promote intimate relations among its people. 
Without such means the development of a country's 
resources and industries would be utterly impossible, 
while intellectual progress would also be seriously 
retarded. Next after the beneGts of peace and 
order come those conferred by suitable means of 
travel and transportation, and by a well organized 
postal system. Thus trade is fostered by creating 
mutual needs among the inhabitants, and the unifica- 
tion of the varied elements constituting the nation is 
brought about, together with close intercourse be- 
tween the component parts, however distant they 
may lie from each other. 

Mexico, with an immense extent of territory, a 
large variety of race elements, and diversified social 
classes, needed above all to blend those elements by 
bringing them in touch, and creating ideas in common, 
to lead the people on the path of progress. The 

(70) 
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conquerors, aware of this necessity, constructed a few 
roads; but their postal communications were limited 
at first to foot and horseback carriers, and available 
only to those who, by their wealth or social position, 
could avail themselves of the privilege. Later, the 
means of communication were augmented to meet in- 
creasing needs; and yet, after three centuries of 
domination, and upwards of sixty years of national 
independence, postal facilities in 188^, except at the 
points lying on the line of the Ferrocarril Mexicano, 
connecting the capital with the port of Vera Cruz,, 
were so poor and limited as to be entitled to mention 
merely as a point of comparison. 

There were in the whole country in 1883 one head 
postoffice at the national capital, 53 ofiSces of second 
class, 265 of lower grade, for the most part ineffi- 
cient, and 518 postiekl agencies, little better than 
useless. The entire service such as it was being ren- 
dered at 837 stations. Postage on letters was 25 
cents per quarter ounce, a rate that was almost pro- 
hibitive, and the evils were further aggravated by 
the insecurity of the mails. The revenue of the 
postal department in that year amounted to $817,- 
244. In 1884 began the traffic on the Ferrocarril 
Central Mexicano, connecting the capital with El 
Paso, in the state of Texas, and traversing a distance 
of 2,933 kilometres, placing in direct communication 
with the capital the cities of Quer^taro, Guanajuato, 
Aguascalientes, Zacatecas, and Chihuahua, and con- 
siderably reducing the distances formerly separating 
it from Guadalajara and Durango. 

At that time the republic took part in the deliber- 
ations of the congress held at Paris for establishing 
the Universal Postal union, and had already made 
some progress in this direction by reducing letter 
postage, first to thirty-five cents, and later to ten per 
half ounce, or a trifle over that weight. Interna- 
tional postal exchanges had been increased by the 
facilities of transportation between Mexico and New 
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York, distant only seven days, and letters weighing 
fifteen grains were conveyed to foreign countries for 
five cents, as stipulated by the contracting powers in 
the postal convention. Further agreements were 
made with the governments of the United States and 
Great Britain, affording still greater facilities for an 
international exchange of mails. In addition to these 
advantages came the constant and rapid construction 
of railways, and as a consequence, a general improve- 
ment of the service, while the business has been 
greatly enlarged, the safety of the mails insured, with 
prompt and satisfactory dispatch, while personal cor- 
respondence throughout the republic is held inviol- 
able. This service is still, however, in its infancy, 
and slight deficiencies may here and there be de- 
tected, which experience and practice will soon cause 
to disappear. The department, an appendage of that 
of communication, is under the immediate manage- 
ment of the director general de correos, residing at 
the national capital, which is also the seat of the 
central administration. 

Until 1892 the territory of the republic was di- 
vided for postal purposes into four districts, each in 
charge of one or more inspectors, whose business it 
was to visit at short intervals all the post offices 
within their respective districts, to watch over the 
conduct of employes, and exact fulfilment of all orders 
emanating from the director general ; likewise to 
make such suggestions as they should deem con- 
ducive to the improvement of the postal service. 

The total number of postoffices now, in 1893, and 
of postal agencies, is 1,448, and the mail pouches are 
transported on railways over a total distance of 
10,000 kilometres, or more than 6000 miles. Over 
the remaining: distances in the interior the mails are 
conveyed either by stages or by foot or mounted car- 
riers. Mails are also sent and received by several 
Mexican and foreign lines of steamships, regularly 
touching at Tampico, Vera Cruz, Tuxpan, Frontera, 
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Carmen, Champot6n, Carapeachy, and Progreso, on 
the gulf of Mexico, and at Guaymas, Altata, Maza- 
tUn, San Bias, Manzanillo, Acapulco, Puerto Angel, 
Salina Cruz, Tonald, and Soconusco, on the Pacific 
ocean. Finally, tliere is no point however unimport- 
ant it may be, in the whole length and breadth of the 
republic, which does not receive a mail, though at 
some places it may occupy several days to reach it 
from the capital. 

Of late the business of the postoffice department 
has assumed large proportions as compared with 
that of former 3^ears. The total number of pieces 
passing through the office in 1891 amounted to 
37,508,822, of which 31,665,123 were internal, and 
5,843,699 were foreign matter. The receipts do not 
as yet cover the expenses of the department, but it is 
probable that this will soon be the case when the 
effect of the contemplated reduction on first-class 
mail matter shall have made itself fully felt. This 
reduction has been for some time under considera- 
tion by the director general, and when carried out 
will be of great advantage, especially to the mercan- 
tile community, on whom falls the burden of the 
present charges. Thus far it has been delayed by the 
heavy outlay incurred by the government in con- 
stantly introducing new improvements, for which is 
needed a large immediate revenue. 

The benefits of an improved mail service have 
been further increased by the establishment of tele- 
graph and telephone lines, which tim years ago could 
barely be said to exist, and now form a network ex- 
tending over the whole country, and connecting 
even the most insignificant points with the capital, 
and with the civilized world. To the traveller 
journeying through Yucatdn and Campeachy, where, 
ess than a quarter of a century ago, savage Maya 
tribes carried death and desolation through their 
fertile plains, it would be somewhat of a surprise to 
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see pure-blooded aborigines making free use of the 
telephone, and looking upon it as a familiar instru- 
ment, one of which they constantly avail themselves 
to maintain correspondence with relatives and friends 
dwelling a score of kilometres away. Here may we 
contemplate with wonder' the progress made by 
Mexico and her people within recent years, from her 
southern border to the remote and unfrequented 
valleys enclosed by the lofty peaks of the sierras, 
and the dense forests that line the shores of either 
ocean. , 

According to the latest reports the telegraph sys- 
tem of Mexico has a length of 51,245 kilometres or 
31,842 miles, of which 23,112 miles belonged to the 
federal government, 3306 to individual states, 5282 to 
railway lines, and 520 to the Companfa Telegrdfica 
Mexican a which likewise owns some 843 miles of sub- 
marine cables. The remainder of the mileage is in 
short lines and the property of private parties. More 
than three-fourths of the entire system has been con- 
structed since 1881, and the number of lines is being 
steadily increased, until even the villages and hamlets 
shall be in telegraphic communication with each other 
and with the chief centers of population. 

Among the lines now in course of construction are 
those from Ozuloama to Pachuca and Tampico ; from 
Oaxaca to Acapulco ; from Durango to Culiacd^n on 
the coast; from Ciudad Porfirio Diaz to Ciudad 
JuAreZ; along the United States boundary line ; and 
others which, when terminated, will go far to meet 
the requirements of the country. 

The telegraph lines now in operation are well and 
substantially constructed, and have withstood the 
fury of the heaviest storms, such as those which 
sweep over the states of Tabasco, Campeachy, and 
Yucatdn. When a destructive cyclone laid waste 
that region in 1887, communication with the capital 
was interrupted only for a few days. The heavy 
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rainfall of those parts, though causing frequent floods, 
rarely affects the telegraph lines, and seldom do any 
of them require more than a single day to repair 
injuries and restore communication. Nevertheless, 
in some parts of the country difficulties are encoun- 
tered in establishing and maintaining the service, 
such as are unknown in Europe and the United 
States. 

In the state of Tabasco, for instance, and in parts 
of Vera Cruz, large rivers, lagoons, and mangrove 
beds, over which the lines must be extended, offered 
what seemed at first insuperable obstacles ; but they 
were finally overcome. 

If many of the improvements introduced in Europe 
and the United States have not been adopted in 
Mexico, this is because on account of her topography, 
her variety of climate, and the sudden changes en- 
countered from regions of excessive moisture to 
others of extreme dryness, special care is required in 
the introduction of new appliances. The department 
is under the superintendence of a skillful and experi- 
enced electrician, one thoroughly en rapport with the 
improvements made in other countries, and who, when 
convinced of their utility, loses no time in applying 
them to his own. Under his supervisictn was also 
laid the submarine cable in the Laguna de T^rminos, 
placing the island of Carmen in direct communication 
with the mainland, and through it the rest of the 
republic with Campeachy and Yucatan. 

In 1891 the operations of the various lines through- 
out the republic involved the transmission of 1,050,- 
000 messages, of which about 800,000 were private, 
and the remainder official. The receipts from this 
branch of the public service amounted to $469,305, 
collected at 767 oflSces ; the expenditure included for 
repairs an average of $3 per kilometre, and for salar- 
ies a total of $671,431. 

The telephone is to be found in every first and 
second class town, with a total length of more than 



76 COMMUNICATION 

5,600 kilometres of line. It is especially useful in 
providing direct communication between the state 
capitals and other important points, thus enabling the 
authorities to act promptly in cases of emergency. 
Many country estates also make use of it to commun- 
icate with neighboring estates and with the towns 
adjacent^ most of the larger hacendados now availing 
themselves of this facility. 

Under a franchise from the federal government the 
Compania Telegrdfica Mexicana constructed the sub- 
marine cable connecting the ports of Vera Cruz, Tam- 
pico, Brownsville, and Matamoroa By the terms of 
the franchise the company was granted the free use 
of Mexican waters for laying the cable, and of as 
much ground as might be required for splicing, and 
for offices on shore ; together with a pledge to use 
the company's cable, whenever necessary for commun- 
icating with places distant 150 kilometres or more 
from the frontier of the United States. Building and 
repairing materials, together with telegrams for its 
own service, are exempt from duties, as are also the 
salaries of its employes and specie shipped by the 
company to foreign lands. 

Within the last decade the average length of rail- 
road track constructed yearly in Mexico has exceeded 
that of any other country, the ratio of population 
being taken into account. Since 1872, when the 
whistle of the locomotive put to flight the lingering 
phantoms of an ancient civilization still flitting among 
the foothills and valleys of Anahuac, the iron car of 
progress has traversed from end to end the regions of 
the high plateau, entered the heart of the majestic 
Sierra Madre, roused from their lethargy those who 
dwelt amid, the sombre northern mountains, and 
broken the soft harmonies of the virgin forests on 
cither seacoast. No sooner had Mexico emerged 
from the chaos of incessant political disturbances, and 
the Maximilian episode which ended with the tragedy 
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of Querdtaro, than the patriotic rulers saw the 
opportunity for initiating the material advancement 
of the republic, so long delayed by foreign wars and 
internal dissensions. 

The franchise originally granted by the federal 

Sovemment to the first of Mexican railroads, the 
'errocarril Mexicano, to lay its rails from the city 
of Mexico to Vera Cruz, was cancelled, owing, it is 
said, to the aid rendered by the company to the 
French intervention; but Mexico, once free from her 
oppressors, this franchise was renewed, and with a 
subsidy of $14,000,000 and other advantages, the 
work was thenceforth pushed steadily forward to 
completion. At times the company was somewhat 
dismayed by the immense engineering difficullies en- 
countered in crossing the lofty Cumbres de Maltrata ; 
but through the skill and unflinching determination of 
the present superintendent, every obstacle was over- 
come, and at length in 1873, the metropolis was linked 
in bands of iron with the southern coast, placing for 
the first time the valley of Andhuac in direct and 
easy communication with Europe and the United 
States. Thus did Mexico join the great family of 
nations, and prepare the way for developing her well- 
nigh inexhaustible resources. 

As completed, the line traverses a distance of 683 
kilometres, including the branches connecting the 
trunk line with Puebla and Pachuca from Apizaco 
and Ometusco, respectively, and the one connecting 
Vera Cruz with the Jalapa branch, formerly worked 
by animal power. As to construction, rolling-stock, 
and equipments, together' with its appliances for the 
safety and comfort of passengers, the Mexican railway 
has no superior in the republic, and few elsewhere in 
the world. Not least among its attractions is the 
character of the scenery through which it passes, 
presenting such landscape effects as can only be wit- 
nessed in this ancient realm of the Montezumas. On 
leaving the capital the line runs at an elevation of 
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more than 7,000 feet above the sea level, this height 
increasing as far as Apizaco where the descent begins. 
Thence skirting the hills which separate the plains 
from the Cordilleras, it follows the lower slopes of 
the lofty Malintzi, keeping in sight the peak of Ori- 
zaba, whose snow-capped summit disappears in the 
clouds. On reaching the spot where the heart of the 
high sierras is penetrated, the aspect of the country 
is completely changed, and now the line commences 
to curve, and twist and turn upon itself, at times 
traversing deep and fertile valleys, at others, narrow 
and picturesque ravines, or fields where the lava has 
not yet surrendered the ground to the exuberant vege- 
tation struggling to efface the sombre aspect stamped 
upon it by the fires that in past ages burst forth 
from the interior of the earth. The boisterous 
torrents which hurled themselves in foaming cascades 
from overhanging rocks, give place to crystal brooks, 
wandering in serpentine course through broad and 
fruitful vales. Forests are replaced by orange groves, 
corn-fields intermingle with pine-apple and banana 
orchards, welled within the green slopes covered 
by coffee plantations. So beautiful and variegated 
is the landscape that the traveller absorbed in 
its attractions heeds not the change of climate until he 
sees before him the blue surface of the gulf, out of 
whose peaceful waters rise the picturesque city of 
Vera Cruz, and the gloomy fortress of San Juan de 
Uliia, descried from afar, though partially hidden by 
the masts and rigging of the ships lying at anchor 
in the port. 

The Mexican railway leaves nothing to be desired, 
either to those who invested their money in the en- 
terprise, or to the people who expected a first-class 
road for the development of their country's wealth. 
With a capital of $46,000,000, the net profits for the 
fiscal year ending June 1890 exceeded $1,250,000, 
and as the resources of the country are developed 
through its agency, these profits are increasing 
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from year to year. The company pays regular 
dividends to the shareholders ; its passenger coaches 
of different classes are liberally patronized, and the 
hundreds of cars provided for the transportation of 
freight never lie idle at the stations waiting for freight. 
On the contrary, it is at times extremely diflScuIt to 
meet the demands of its ever-increasing traffic. From 
the first the line proved a success, nothwithstanding 
its charge of $62 a ton for freightage from the capital 
to Vera Cruz. Before its construction goods were 
despatched by mule-trains, at enormous cost, and 
with serious risk of loss or damage, while remittances 
were almost as liable to fall into the hands of the 
banditti as to reach those for whom they were in- 
tended ; but now all this has been changed, and at 
length an outlet for Mexican produce has been found 
in the markets of the world. 

The available rolling stock of the first-class owned 
by the Mexican railway is 56 locomotives, 73 pass- 
enger coaches of English and American construction, 
and 581 freight cars. The transportation of pas- 
sengers during the year 1891 was placed at 200,000, 
and of merchandise 170,000 tons. The company 
has at Vera Cruz two fine tow-boats and 20 lighters, 
each with a capacity of more than 100 tons. The 
line has steel rails almost throughout its entire 
length, and for the most part ties of the same metal. 
Its bridges and culverts are extremely solid, and in 
a word it may be. said that as to thoroughness of con- 
struction the road suggests lessons to our own railroad 
artificers which they would do well to lay to heart. 

At a distance of 67 kilometres from Mexico is 
Ometusco, the centre of the pulque belt in Hidalgo, 
and the starting point of the branch line recently 
built to Pachuca, a city lying in one of the richest 
silver regions of the republic. Seventy-three kilo- 
metres from Ometusco, in Apizaco, is the starting 
point of a branch line running to the beautiful city of 
Puebla, now the most important railway centre in 
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Mexico, and rapidly advancing as facilities of com- 
munication lead to the unfolding of her agricultural, 
mining, and manufacturing resources. 

In 1880 the national congress voted a franchise for 
a railroad from the city of Mexico to Paso del Norte, 
or Ciudad Juarez, and negotiations were held for that 
purpose with American citizens, who organized in 
Boston the Companfa del Ferrocarril Central Mexi- 
cano, or Mexican Central Railway Company, which 
with the aid of a subsidy of $9500 per kilometre, com- 
pleted the main trunk line within four years. 

Thus was opened to the world's markets the central 
section of the republic, and Mexico placed within six 
days' travel from New York or Washington. If 
trade had derived great advantages from the con- 
struction of the road to Vera Cruz, much greater 
were those afforded by the Mexican Central, for 
through the connection made by the latter with the 
Southern Pacific system at El Paso, Mexico was for 
the first time brought* into railroad communication 
with the United States. 

Much of the territory traversed bj'' the Mexican 
Central is capable of vast development. From Ciudad 
Judrez, for a distance of about 350 kilometres, sepa- 
rating that point from Chihuahua, the line crosses a 
sandy desert interspersed here and there with gently 
undulating hills. Except in a few favored spots 
vegetation is extremely scant, for this is a mineral 
region, though one as yet almost* neglected. On 
reaching Chihuahua the face of the country changes, 
extensive plains stretching between the mountain 
ridges, on which is an abundance of shrubs, and cacti, 
chiefly the nopal. The soil is of the best for culti- 
vation, and might with irrigation be made to yield 
rich crops of the cereals and fruits produced in semi- 
tropical and temperate regions. 

The Cordilleras, or ridges, denuded of vegetation, 
as they are, seem like the bald heads of the prophets. 
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and the flanks of some of them completely worn 
away and others largely so by erosion, appear 
as seen from the train, like so many ghosts of a 
geological age, condemned to remain on the spot to 
watch over the disintegration of their last remains. 
These scenes present themselves along the line until 
the train reaches the Bols6n de Mapimf, as the ex- 
tensive plains near Ciudad Lerdo are called, now 
covered with an exuberant vegetation. A few years 
ago their sandy soil justified the belief that life could 
not be sustained on these really fertile lands; but 
the construction of an irrigating canal has converted 
them into a beautiful and most productive garden 
spot. After passing Mapimf there is little to attract 
the traveller's eye until he comes in sight of the 
splendid panorama presented shortly before entering 
the wealthy city of Zacatecas, imbedded among huge 
masses of porphyry and quartz, the latter containing 
inexhaustible deposits of argentiferous ore. Afar off 
maybe descried picturesque Guadalupe, which lying 
nearly 8000 feet above the ocean level, appears 
as if in the hollow of a deep and picturesque 
valley surrounded by high crests which completely 
wall it in. 

Again the line traverses extensive plains, which 
need only irrigation to yield an abundance of crops. 
It then enters Aguascalientes, whose crystal streams, 
the source of wealth in that portion of the state, dis- 
tribute the moisture that the rich soil needs to bring 
forth luscious and delicate fruits. On both sides of 
the road the mountains, less rugged here than at the 
northern end of the line, form gentle undulations, and 
the valleys in their midst are all under cultivation, 
for the most part by aborigines. At Silao a new 
branch line connects the main road with Guanajuato, 
for centuries one of the wealthiest mining centres of 
the republic. 

Scenes as varied as they are novel and delightful 
constantly present themselves, until the traveller 
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arrives at Irapuato, the starting point of the branch 
line whose terminus is Guadalajara, a city containing 
within itself every desirable advantage for the devel- 
opment of important enterprises. Here the placid 
stream of the Lerma, with its abundant waters, fer- 
tilizes the extensive valley stretching on either side, 
and at no great distance from the line forms, together 
with the Duero, the beautiful Lake Chapala. The 
Santiago, a continuation of the Lerma, also waters 
this fertile valley, which with slight irrigation works 
would bring forth its fruits abundantly. 

Guadalajara and its adjacent valley should become 
the centre of large manufacturing industries, enjoy- 
ing as they do rare advantages. The waters of the 
Santiago, for instance, rushing down into the chasm 
of Juanacatldn, could be made the motive power for 
the heaviest machinery. Irrigating works will great- 
ly increase the production of cereals, textile, and other 
plants; on the green flanks of the mountains thous- 
ands of cattle, horses, and sheep can find rich pas- 
ture ; while the facilities of transportation now 
existing, together with the approaching completion 
of the Central railway to the port of San Bias, will 
place the capital city of Jalisco in condition to exploit 
to the best advantage the resources with which it is 
surrounded. 

From Irapuato to Mexico the valleys and ravines 
traversed by the line are all under active cultivation 
during the rainy season; and the soil, when worked 
more in accord with modern methods, will yield 
immense crops of grain and other products of the 
temperate belt. From historic Queretaro the land- 
scapes are exceedingly picturesque, until the valley 
of Mexico is reached, in the vicinity of which is the 
famous Tajo de Nochistongo, through which the 
Spaniards, seeing the absolute necessity of draining 
the valley of Andhuac, tried, though unsuccessfully, 
to save the beautiful capital from desolating floods. 
At the present time, however, work is being actively 
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prosecuted with that end in view, and the great 
drainage canal, one of the most remarkable feats un- 
dertaken by the genius of man, will be finished simul- 
taneously with the completion of the great tunnel of 
Tequisquiac, whose length is eleven kilometres. 

The Mexican Central is a broad-gauge line, well 
and substantially constructed, and possesses every 
modern improvement in railway service, not only in 
the main trunk, but also in the branch lines from 
Aguascalientes to Tampico, Silao to Guanajuato or 
Marfil, Irapuato to Guadalajara, Tula to Pachuca, 
and San Bias to Guaristemba, forming an aggregate 
of nearly 3000 kilometres. 

Its rolling stock is of the best, and consisted in 
1891 of 146 locomotives, 84 passenger coaches, 27 
mail baggage and express cars, and 2,674 freight 
cars, with others for construction and repairs. The 
schedule of passenger rates on the main and branch 
lines, excepting that to Tampico, is three cents per 
kilometre for first class, two for second class, and one 
and a half for third class ; on the Tampico branch 
line the rates are four, three, and two and a half cents 
per kilometre, respectively, for each of the three 
classes ; on all the lines there is an addition of two 
per cent for internal revenue. 

The capital stock of the company is $47,551,600. 
Its total receipts for the fiscal year ending March 31, 
1891, were $7,374,538, against $6,425,604 for the 
preceding twelvemonth, an increase of $948,934, or 
nearly fifteen per cent. The net profits for the former 
year were stated at $2,694,750, a gain of $270,226 
over its predecessor. This increase was due rather 
to the growth of freight thah of passenger traflSc, the 
former showing a gain of nearly $1,000,000 for 1890- 
1, while the latter remained almost stationary. With 
the Tampico branch now in active operation, with 
the development of mining steadily augmenting the 
volume of traffic, and with the many valuable priv- 
ileges conceded by the national government, it is 
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prooable that the business of the Mexican Central 
will continue to show steady and continuous progresa 

Even after the completion of the two great lines, 
from the capital to the gulf, and to the frontier of 
the United States, traffic requirements were only 
partially subserved; other needs were felt, some of 
them created by the very impulse which trade had 
already received. The whole country saw the advan- 
tages of further extending the railroad system of 
Mexico, and ere long that system assumed very large 
proportions. Of the principal lines, whether com- 
pleted or under construction, I will here give as brief 
a description as is consistent with the purposes of 
my work. 

Previous to the year 1880, the Compania Construc- 
tora Nacional Mexicana had obtained and utilized 
several franchises, mainly with the view of construct- 
ing a hne to connect the capital with Laredo, on the 
United States frontier, from which point it was to be 
continued to Corpus Christi on the gulf of Mexico. 
It had also undertaken to build a branch starting 
from the trunk line at Aodmbaro, and passing 
through Morelia, with its terminus at Manzanillo on 
the Pacific coast. Meeting with many difficulties, 
however, the company conveyed its privileges to the 
Compania del Ferrocarril Nacional Mexicano, com- 
monly known as the Mexican National, whose line 
from the city of Mexico to Laredo, 1350 kilometres 
in length, was opened for traffic in 1887. It has 
also a number of branch lines now in operation, and is 
rendering invaluable service in developing the trade 
of the country, as well as a source of profit to the 
company. 

The main line of the Mexican National, starting 
from Laredo, runs for some distance almost due south, 
crossing extensive plains where veijetation is extremely 
poor, as is the case in all the frontier region between 
Mexico and the United States, At Rodriguez, about 
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70 kilometres distant on the banks of the Salado river, 
which is crossed on substantial iron bridges, groups of 
trees and vegetable life are met with ; but they soon 
disappear from sight, and the view is again as in the 
first part of the journey. The Candela peak and Car- 
rizal mountain are visible on leaving Lampazos, and 
now the landscape is completely changed, the vegeta- 
tion increasing in variety and luxuriance until at a dis- 
tance of 270 kilometres the traveller comes in sight of 
the city of Monterrey, passing through fertile plains 
and large plantations of sugar-cane, whose foliage lends 
its rich tones to the landscape effect. A few metres 
from the city are the thermal springs of Topochico, 
which at no distant day, will probably become one of 
the fashionable watering places of southern Mexico. 
Shortly after leaving Monterrey the line runs into the 
picturesque valley of San Judn,which is in a high state 
of cultivation, and from that point new glimpses of 
landscape are revealed, all of them of surpassing 
loveliness, until the train arrives in sight of verdure- 
clad hills surrounding the capital of Coahuila, about 
380 kilometres from JLiaredo. On both sides of the 
line is land capable of raising many varieties of agri- 
cultural products, and in the Cordilleras there is an 
abundance of silver-bearing ores, including those of 
the famous Catorce lode, the working of which com- 
menced immediately after the Spanish conquest, and 
has been continued at intervals even to the present 
day. 

On arriving at the fair capital of San Luis Potosf, 
the traveller finds himself in the middle of an ex- 
tensive valley, whose soil only awaits the coming of 
industrious and intelligent husbandmen, with im- 
proved agricultural methods, to yield cereals and other 
products sufficient for the support of thousands of 
inhabitants. Near by is the Cerro del Potosf, from 
which immense quantities of rich ores have been ex- 
tracted, and with reserves, which if thoroughly 
exploited, would again prove the appropriateness of 
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its name. As far as San Luis, the line has an average 
elevation of some 1828 metres above the sea level. 
It now continues to make unimportant ascents and 
descents till reaching Acdmbaro, when it climbs the 
centre of the high plateau to Toluca, the capital of 
the flourishing state of Mexico. It then passes over 
the Cima, nearly 3353 metres above the level of the 
sea, and whence may be descried far away, as if at 
the base of the mountains, almost hidden by a cur- 
tain of haze, the valley. Between San Luis and the 
capital of Mexico the views are both varied and in- 
teresting, specially that of the canon del Laja, and 
almost throughout the climate is mild and equable. 
The main trunk crosses the Mexican Central at 
Celaya, and the Tampico branch line at San Luis 
Potosf. The branch from Acdmbaro is about 153 
kilometres in length, traversing one of the finest 
regions in Mexico, and having its terminus at 
Pdtzcuaro, on the shores of the beautiful lake of that 
name. Another branch from Mexico to Salto is 
already in operation with a length of 62 kilometres, 
and still another, the Cintura, has a length of about 16 
kilometres. Of the main line and branches now in 
working order there are 1704 kilometres, built with the 
aid of a subsidy of $7000 per kilometre from the 
federal government, together with valuable conces- 
sions. The capital stock is $44,700,000, and its 
receipts from all sources for the year 1891 exceeded 
$4,300,000. Under the able administration of its 
manager, W. B. Thatcher, and with excellent equip- 
ments, including an ample supply of rolling stock, the 
business of the Mexican National is rapidly increasing. 

Identified also with railway afiairs in Mexico we 
find the name of Delfin SiCnchez, who for years 
deservedly has figured in the foremost rank among 
the more enterprising citizens of the republic. To 
him is due the construction of the Ferrocarril Inter- 
ocednico, a highly important line, with its termini at 
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Vera Cruz and Acapulco, the latter soon to be 
reached, and with a total length now in operation of 
more than 820 kilometres, including the branches 
from Mexico to Puebla, and from Puebla to Iziicar 
de Matamoros. When fully completed, the Inter- 
oceanic railroad will materially reduce the distance 
between Europe and Asia, and will tring to the 
markets of the world the products of a rich and 
virgin section of the republic. Moreover the com- 
petition between this line and the Mexican railroad 
has already been of the utmost benefit to the traffic 
of the central states, and particularly to that of 
Mexico, Puebla, and a large portion of northern Vera 
Cruz. When the latter company established direct 
communication between the capital and the gulf, 
freights between the two points were $62 per ton; 
they have since been reduced to somewhat less than 
$17 per ton, with a reduction in passenger rates of 
nearly 50 per cent. Add to this a more rapid and 
careful system of transport, and we have as the re- 
sults of this competition a cheapness and facility of 
travel and traffic which our own Pacific states have 
longed for years to enjoy, but thus far longed in vain. 
When work on the Interoceanic was commenced 
the entire capital of Delffn Sanchez did not exceed 
$10,000, and for a time his means would not permit 
him to employ more than a score of laborers where- 
with to carry into effect one of the greatest under- 
takings of the age. The capital stock is now 
$12,000,000, with receipts for 1891 of $2,100,000, 
and both the line and its rolling stock are in 
excellent condition. By glancing at the map of 
Mexico one may see how full of interest is the 
country through which passes the line of the Inter- 
oceanic. For the greater portion of the road the 
traveller finds himself in the midst of a succession of 
lofty mountains, whose hoary summits appear to keep 
watch over the deep and sombre valleys below, over 
the narrow and tortuous ravines, the passes whose 
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slopes it would be impossible to climb, the rivers, 
torrents and cascades, with everything that nature is 
wont to display in her sternest and most majestic 
mood. From Vera Cruz, after passing a narrow belt 
of sandy plain, he enters a region whose vegeta- 
tion presents the most beautiful specimens of their 
kind, with a wealth of production which is only found 
in the most favored of sub-tropical climes. Present- 
ly he will find himself .among fields of sugar cane, 
orchards of pine apples, and plantains, of oranges 
and limes, among plains and slopes entirely covered 
with fruit trees, and with innumerable coflee plan- 
tations. 

At Jalapa, situated midway in the condensing zone 
of the gulf slope, the atmospheric currents, surcharged 
with the vapors they have stolen from the sea, return 
them to earth in the form of rain. These waters, 
after helping to disintegrate the beds of lava which 
form the basis of the fertile soil, return in streams 
and rivulets to the source from which they were bor- 
rowed. Though at times a dense mist may hide 
from view the majestic scenery which enfolds this 
ancient city, it is more often veiled in a thin trans- 
parent robe of vapor, which serves but to soften the 
aspect of the fertile and luxuriant valleys that lie 
beneath. Thence the train pursues its way, with 
numberless curves and circuits, until the high plateau 
is reached, and presently the valley of Puebla, guard- 
ed by its faithful sentinels, Popocatepetl and Ixtacci- 
huatl. The main line continues its course to the 
southwest in search of the tropical zone, which it is 
not long in finding in its constant trend toward the 
coast, where soon it will have its terminus, after 
traversing the noble forests, which, near Acapulco, 
fringe with their dark-green verdure the shores of 
the blue and tranquil Pacific. 

The branch line from Puebla to Mexico divides at 
San Martin, one of the arms crossing the slope of 
Ixtaccihuatl, and entering the valley of Mexico, on 
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the extreme south of the famous Texcoco lake, close 
to Los Reyes, where it unites with the line which, 
starting from the capital, runs toward Jonatepec and 
Chietla, where it is merged in the trunk line. The 
other arm, which starts from San Martin, runs toward 
the north, and entering the rich pulque region of 
Hidalgo, before reaching Irolo, curves toward the 
west, the main branch running along the shore of 
Lake Texcoco, and at Los Reyes inclining toward 
the west until it reaches its terminus at the station 
of San Lazaro in the metropolis. 

Near its point of departure from Ver^, Cruz, the 
Interoceanic has also under construction a branch 
line to Huatusco, one of the most productive regions 
in the state of Vera Cruz ; from Cuautla, in Morelos, 
a new branch is built to Cuernavaca, and from 
Yantepec still another runs as far as Jojulla, in the 
direction of Taxco. 

The entire system of the Interoceanic railroad will, 
when completed, extend over 1,647 kilometres, or 
somewhat more than 1,000 miles, and will, as I have 
said, afford two outlets for commerce; one, from Vera 
Cruz, toward Europe and the Atlantic seaboard of 
the United States ; the other, at Acapulco, toward 
Asia,-Oceanica, and all the regions bordering on the 
Pacific. Moreover, it traverses some of the choicest 
^ricultural and mining districts in the republic, 
whose resources, as yet almost untouched, are capable 
of infinite development. 

After or during the construction of the lines al- 
ready mentioned, such states as were not directly 
benefited began to devise means for building others 
to connect with them; and thus prepare the way for 
the unfolding of their own industries. Hidalgo, for 
instance, with inexhaustible mining resources, and 
with two-thirds of the pulque- producing region of 
the republic within its limits, stood in need of such 
a line, and with his usual energy, her governor, 
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Rafael Cravioto, at once took the matter in hand. 
To him the state was already indebted for the enjoy- 
ment of good order and personal security, for a 
healthy condition of finances, and for the initiation of 
works of general utility. Soon the people had their 
Hidalgo railroad, starting from Pachuca, their chief 
mining center, with the desired facility for the trans- 
portation of ores and of the pulque produced on the 
wide plains extending on either side of the line. The 
work of construction was aided by a cash subsidy 
from the federal government of $8,000 for each kilo- 
metre in actual service, with other valuable conces- 
sions. The line which has now 150 kilometres in 
operation, and has already rendered great service to 
the industrial interests of Hidalgo, is one of the most 
profitable in Mexico, and in addition to its ever 
increasing business, possesses scenic attractions which 
invite the tourist to the state. It is solidly built, 
with rolling stock of the best, and in sufficient 
quantity. 

Even the gay city of Oaxaca, encircled by her 
mountain walls, and hitherto as much isolated from 
Mexico as from the remainder of the world, will ere 
long be brought into railroad communication by 
the Ferrocarril Mexicano del Sur. Starting from 
Puebla, parallel with the Interoceanic, the Mexican 
Southern runs to Amozoc, where it takes a more 
southerly course, and enters a broad valley, extending 
with slight undulations and a gentle declivity as far as 
Tehuacdn, some 127 kilometres from Puebla. It tra- 
verses well cultivated fields which a plentiful supply of 
water induces to yield abundant crops of cereals and 
other products of the subtropical belt. From Tehua- 
cdn the valley grows narrower and the mountains 
which surround it are clad with an exuberant 
vegetation, their foothills rewarding the labors of the 
husbandman with goodly crops of corn and sugar-cane. 

Near Nanahuatipan the mountains almost meet, 
affording the railroad but a narrow passage through 
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the picturesque Cailon del R(o Salado, where the rocks 
appear to overhang the track in ahnost perpendicular 
and most fantastic forms. Pursuing our way, the 
beautiful nudity of nature known as the Canon del 
Salado is succeeded by the canon of the Cues which 
rivals the former in all the elements of the pictur- 
esque. Following the rough curves which nature 
marked out for it the road finally reaches Tecoma- 
vaca, already in the tropical belt, and rich in the pro- 
ductions proper to that region. Half way between 
the summits of the sierras and Tecomavaca, the 
slopes are occupied by numerous towns of aborigines, 
who raise large quantities of coffee, and are sur- 
rounded by forests containing excellent timber for 
building and cabinet work. From Tecomavaca, where 
the line reaches its minimum level of 600 metres, 
it begins to rise gently along a narrow, rich, and 
picturesque valley containing numerous plantations 
of sugar cane. Closing up as the line advances, this 
valley terminates at about 30 kilometres from Teco- 
mavaca, and then becomes a narrow caflon flanked 
with bare, rugged walls, through which it is probable 
that no human foot had trod until the work of con- 
structing the Mexican Southern was taken in 
hand. Here also is the channel of the river To- 
mellfn, or San Antonio, the noise of whose waters was 
probably the only one heard before the blasting 
powder of the railroad builders broke the silence of 
this solitude primeval. At the outlet of the caflon 
is the town of Las Sedas, where the line attains a 
height of 1925 metres, and thence descends toward 
Oaxaca, reaching there its terminus at an elevation 
of 1550 metres. 

If the first section of the road, from Puebla to San 
Antonio, presented no very serious obstacles, the 
remainder, until the point where it leaves the moun- 
tains, near San Francisco Huitzo, presents a marvel 
of engineering skill. In the cafions of the Kio Salado, 
Los Ciies, and Tomellin, only such explosives as 



92 COMMUNICATION 

dynamite could have perforated the rocks through 
which the tunnels have been driven, and but for its 
use the whistle of the locomotive would never have 
been heard in the fertile valley of Oaxaca. 

The traffic of the Mexican Southern, at first ex- 
tending to Tehuacdn, and later to Tecomavaca and 
Tomelh'n, yields handsome profits to the company; 
nor could this well be otherwise, considering the 
nature of the country through which it passes, and 
that, whether as to construction, equipment, or man- 
agement, it ranks in all respects as a first-class rail- 
road. The capital stock is $1,000,000, and besides 
the valuable franchise obtained from the federal gov- 
ernment, a subsidy was granted of $30,000 per kilo- 
metre of road constructed and in operation, payable 
in fifteen years with interest at eight per cent. The 
company contemplates the extension of its line from 
Oaxaca to Tehuantepec on the Pacific, as soon as the 
section from Puebla shall be completed and in run- 
ning order. 

The federal government is now engaged in the 
construction of a road intended to connect the gulf 
of Mexico with the Pacific ocean throuojh the isth- 

o 

mus of Tehuantepec, with its termini at Salina Cruz 
on the Pacific, and at the port of Coatzacoalcos on 
the gulf. At the latter point important works are 
already under way at an estimated cost of $4,300,000, 
with a view to the accommodation of maritime com- 
merce, so that within five years it is expected that 
sea-going vessels of the larger class will be enabled 
to anchor in the river. Of this line, now under con- 
struction from both its termini, only a small portion 
remains unfinished out of its total length of 304 
kilometres. The railroad and harbor works once 
completed, the maritime trade of the United States 
and Mexico now carried on by way of Panamd 
will be saved a distance of more than 2,400 miles, 
and the same advantage will be extended to the 
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commerce between Europe and Pacific ports lying 
north of the Isthmus. 

In northern Mexico the Ferrocarril Intemacional, 
or International railroad, is rapidly nearing comple- 
tion. Starting from Ciudad Porfirio Diaz, on the 
frontier of the United States, it runs in a southerly 
direction through eastern Coahuila, and then turning 
to the west, and skirting the southern shore of the 
Laguna del Muerto, continues a westerly and south- 
westerly course to the city of Durango, which for the 
first time, will be placed in* communication with the 
railroad systems of the republic. Almost throughout 
its entire length, the line traverses a region abound- 
ing in agricultural and mineral wealth, as yet but 
little developed, and almost incalculable will be its 
influence in unfolding the latent resources of Coa- 
huila, Durango, and Sinaloa. When extended to 
Mazatlan, as is the purpose of its president, Collis P. 
Huntington, this road will open still another gateway 
to the rich traflSc of the Pacific Coast. Its present 
length is about 670 kilometres ; and it is worthy of 
note that this is one of the few Mexican railways 
built without government subvention. It is a broad- 
gauge road, with all the modern improvements as to 
construction, with American rolling-stock, and as 
might be expected from the management, with all the 
elegance characteristic of the better class of railroad 
equipment in the United States. 

Another prominent line in northern Mexico is the 
Sonora, whose northern terminus at Benson connects 
with the Southern Pacific system. After crossing the 
Mexican frontier dt Nogales, the road has been ex- 
tended by way of Magdalena and Hermosillo, almost 
in a due southerly course to Guaymas, though its 
future terminus will be on the broad, deep bay of 
Agiabampo, almost on the boundary line between 
Sonora and Sinaloa, towards which point work is 
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being rapidly pushed. The portion now in operation 
measures 422 kilometres, and has yielded handsome 
dividends on the company's capital stock of $5,278,- 
775. For the construction of this line the state 
granted a franchise, together with a subsidy of $7,000 
per kilometre. 

The Compaiifa Constructora Nacional Mexicana, 
whose line is generally known as the Ferrocarril 
Sullivan, has completed 245 kilometres of its roadway 
with the aid of a subsidy of $6,000 per kilometre. 
On the portion already finished a satisfactory revenue 
is derived from freight and passenger traffic. 

In the federal district is the system of the Ferro- 
carriles del Distrito, with a total length of 184 kilo- 
metres of track in actual operation, partly by animal 
power and partly by steam. The extensive network 
of the district was also built without subventions 
from the government ; but this company received 
franchises which gave to them a profitable business. 

In southern Mexico the state of Yucatdn has sev- 
eral railroads, viz: from Progreso to Mdrida; from 
Mdrida to Peto; from Merida to Valladolid, and also 
to Progreso; from Merida to Campeachy, and from 
Merida to Izamal, forming in all a network of 397 
kilometres, or about 246 miles, and built with sub- 
sidies of $6,000 per kilometre. It is worthy of note 
that the railways of Yucatdn have been constructed 
and are profitably operated by companies formed in 
the state and almost entirely with Yucatdn capital, 
conditions which do not exist elsewhere in the 
republic. 

In addition to the principal railroad systems above 
described, Mexico has fifty-three smaller lines of from 
one to seventy kilometres. In 18C2 the total length 
of all Mexican lines, according to data furnished by 
the department of public works, was 10,183 kilo- 
metres, or about 6,330 miles. The sums already 
paid and in course of payment by the federal govern- 
ment, including subsidies and the expenditure on the 
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Tehuantepec National railway, amount to the large 
total of $93,500,000. If to this amount be added the 
taxes and import duties from which railroad lines and 
the materials for railroad construction are exempt, 
the value of lands granted to the several companies, 
and other considerations which have more or less 
directly affected the government treasury, it would 
be no exaggeration to increase this total to $150,- 
000,000. These figures are the more remarkable 
when it is considered that the entire capital invested 
or represented among all the railwaj^ companies 
throughout the republic probably does not exceed 
$270,000,000. 

Perpetual franchises were granted to the Ferro- 
carril Mexicano, to the system of the federal district, 
and to the line from Mixcales to Santa Cruz; four 
companies of lesser importance received franchises for 
fifty years, and all others were for ninety years, their 
property to revert to the government at the end of 
either period. 

Among the numerous roads now under construc- 
tion is the Ferrocarril de Mexico, Cuernavaca y el 
Pacffico, with its terminus at the bay of Falizada. 
The holder of the franchise, Herman Sturn, laid 
out his route through a region extremely rich in 
mining and agricultural resources, and his enterprise 
will prove hardly less beneficial to the republic than 
to its promoter and its stockholders. 

In Mexico the railroad has wrought a marvellous 
transformation in the social and material aspect of the 
republic. It has exercised a powerful influence on 
the growth of population; it has bettered the condi- 
tion of the laborer through the increase of wages, 
and the facilities for procuring cheaply the necessar- 
ies of life; it has gone hand in baud with public 
instruction, aiding to develop a higher grade of 
civilization among the poorer classes; it has changed 
the face of nature, bringing under cultivation im- 
mense tracts of virgin land; finally it has created 
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industries of many descriptions, and quickened others 
which existed in former years, but through lack of 
machinery and means of transport were little in 
advance of manual labor. Before the Ferrocarril 
Mexicano was opened for traffic between Vera Cruz 
and Mexico, the usual freight per ton of 1,100 kilo- 
grams or 2,425 pounds was $68.75, or at the rate of 
$11.08 per kilometre of distance, while on occasions 
five times that rate was charged. Transportation was 
effected by trains of pack mules which might travel 
in fair weather and with the roads in good condition 
some 20 kilometres a day. Under such conditions 
foreign commerce was almost an impossibility, and for 
the most part the inhabitants had to rely on their 
own resources, or on whatever they could procure at 
distances not much exceedins; a hundred miles. As 
an illustration of the then condition of affairs, it may be 
mentioned that when the owners of the Real, del 
Monte lode, near Pachuca, imported the first steam 
pump of any considerable size that had ever been 
seen in Mexico, it was more than six months on the 
way, and the charge for transportation was greater 
than its original cost. 

For the fiscal year 1875-6, or some two or three 
years after the Mexican railroad was completed, the 
total exports of the republic were $28,450,000, with 
imports of about equal value; for 1879-80 the figures 
were respectively $32,663,000 and $36,000,000, a 
moderate gain, though one that appears almost in- 
significant as compared with the growing commerce 
of her sister commonwealths toward the north. But 
thenceforth, with the development of her railroad 
system, the increase, if not rapid, was uninterrupted, 
until for the first six months of 1890-1, exports were 
almost as large as for the entire year of 1879-80. 
Among the metals exported, silver occupies the first 
place, no less than $21,512,201 being shipped during 
that semester ; of gold, in the same period, largely 
conbined in bars with silver, shipments were $652,000. 
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Among agricultural products henequen produced 
almost entirely in xucatdn, takes the foremost 
rank, with $4,084,000 of exports, and next to it is 
coffee, with $1,020,000. Lumber is represented by 
$883,000, and if of other staples shipments are as 
yet comparatively small, there are none who can 
foretell the commercial and industrial development 
of Mexico, now that the magic wand of George 
Stephenson is banishing from the land the last linger- 
ing traces of stagnation and decay. 

While Vera Cruz is and will probably remain for 
some years at least the chief commercial outlet of 
the republic, there is also a rapidly increasing com- 
merce at many sea-coast and interior points, as 
Tampico and Cfoatzacoalcos on the gulf, at Mazatlan 
and other ports on the Pacific, at Nuevo Laredo, 
Ciudad Juarez, and Ciudad Forfirio Diaz, the last 
being rather an assured than an existing commercial 
centre. 

And now from the railroads of Mexico let us turn 
to her roads, for we are treating the several branches 
of communication rather in the order of importance 
than in their natural sequence. First of all it may 
be said that considering the relative conditions the 
republic possesses a better and more extensive system 
than her northern neighbor, wagon-roads connectinj 
all the chief cities of the republic with each other an< 
with the national capital, with excellent bridle-roads 
across the Cordilleras, between towns of minor impor- 
tance, and between them and those of a higher class. 
The former, known as carreteras, are well constructed, 
and much care is taken to keep them in good con- 
dition, to which end the federal and state government 
make liberal appropriations, though at times even 
these are insufficient on account of the broken nature 
of the ground, and the heavy rainfall, which during 
the wet season makes the work of repair both con- 
stant and expensive. It frequently happens that the 



98 COMMUNICATION 

rains of a single day cause such sinking and other 
damage, as will keep squads of men at work for 
several months. To realize what has been accom- 
plished in this direction by the state and national 
governments, and especially by the present adminis- 
tration, it is necessary to travel over a portion at 
least of the highways of the country; for such efforts 
are apt to be lightly passed over in days when man 
disdains to travel, whether on land or water, save by 
the aid of steam. 

^ The carretera nacional, now approaching comple- 
tion between Mexico and Oaxaca, and between the 
latter city and Tehuantepec, is a model of engineering 
work, and a somewhat costly model. Many who are 
advised of the near opening of the Mexican Southern 
railroad may look upon this highway as of little im- 
portance, but it is far from bling unimportant, for 
without it field and mining products could never 
reach the railway stations even from distances of a 
hundred kilometres. Moreover, one wishing to en- 
gage in agricultural, mining, or manufacturing enter- 
prises cannot always find a suitable spot near the line 
of a railway. These and other considerations explain 
the exceptional need for such roads in a country like 
Mexico, with its broken and irregular surface. Her 
rulers fully realize their necessity, and cease not to 
extend them in all directions, providing them also, 
where needed, with solid stone or iron bridges and 
parapets. 

The entire network of public roads extends over 
nearly 30,000 kilometres, and adding that of the rail- 
roads, we have an aggregate length of more than 
40,000 kilometres, or 24,854 miles, of good serviceable 
ways. And yet there are large areas of territory, as 
yet almost without means of communication, where 
little or nothing could be effected unless railways 
come to relieve their needs at no distant day. While 
the interior is partially intersected with railroads, 
there is at the present time no system of coast 



RIVER NAVIGATION 99 

railroads, and none is even contemplated, such as will 
connect broad and fertile belts of sixty miles or more 
in width, with lines whose termini are on the sea- 
coast. The Sonora railway, on reaching its terminal 
point, Zaragoza, on the Fuerte river, will have initi- 
ated the coasting system by establishing communica- 
tion between that port and Guaymas. Doubtless, 
this project will yield excellent results to the terri- 
tory through which it passes, and necessarily to the 
undertaking itself. 

The same results might also be achieved by lines 
running along the seaboard, and placing the rich area 
between it and the Cordillera in communication with 
such ports as might be made available for the expor- 
tation of their products to foreign lands. On the 
gulf coast from Matamoros to Yucatdn, and on the 
Pacific coast from the mouth of the Colorado to the 
frontier of Guatemala, it is impossible to overestimate 
the benefits that would accrue from such develop- 
ment. It will suffice merely to glance at the map, 
to perceive that success could not fail to attend such 
enterprises. 

The physical condition of Mexico as ve have seen, 
is totally different from that of the region to the 
north. In the centre of the United States there is 
the great basin of the Mississippi crossing the 
country from the icy plains of the north to the semi- 
tropical regions of the south, and with its affluents 
affording magnificent waterways over which to ex- 
port a large portion of the products of her fields. On 
the east she enjoys similar advantages, the rivers St 
Lawrence, Hudson, Delaware, Potomac, and many 
others ofl*ering their waters to navigation. On the 
west the great mountain ranges, at some distance 
from the seacoast, most of which is girt by low con- 
tinuous hills, leave between them broad and exten- 
sive valleys, through which the great fluvial arteries 
pass onward to the sea^ as yet unused for water 
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power or irrigation. Mexico has not in aU her territory 
any important basins, excepting those of the high 
plateau, and these are, as a rulci deficient in drain- 
age. The numerous peaks, whose altitude is 
between 10,000 and 13,000 feet above the sea level, 
are rarely snow-clad, the little snow that falls melting 
within a few days, and in quantity entirely insufficient 
for the formation of large rivers. The extensive 
watersheds of the gulf, which, during the greater 
part of the year serve as condensers to the atmos- 
pheric currents that pass over them, give way to 
several rivers with more or less volume of water, 
and some are capable of being utilized for purposes 
of irrigation. The first important river, found in the 
extreme north of the territory on the gulf, is the Rio 
Bravo, or Grande del Norte, forming a portion of the 
boundary between Mexico and the United States. 
It is navigable for a short distance from Matamoras 
to the interior, and small craft may ascend as far as 
96 miles from this point of outlet. More to the 
southward, in this state of Tamaulipas, is the river 
de las Conchas, or Presas, whose source is in the 
mountains or the eastern portion of Nuevo Le6n; it 
runs across the whole width of Tamaulipas, and after 
passing through M^ndez and San Fernando, reaches 
the Ijaguna Madre, through which it passes in its 
course toward the gulf. The river is short, but 
traverses a rich country, and its waters could easily 
be distributed over the lands adjacent. The Soto de 
la Marina, or Purificaci6n, with its source in Nuevo 
Le6n, runs into TamauUpas, and after fertilizing the 
lands in that part of the state, receives the waters of 
numerous rivulets, and also of several rivers of con- 
siderable volume, as the Fil6n and the Casas in the 
caii6n de la Iglesia. The Soto de la Marina for its 
great volume of water, and the nature of its bed may 
be rendered navigable to a short distance from the 
ca&6n de la Iglesia, thus benefiting that region so 
rich in agricultural products and live stocl^. 
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Following the coast toward the south, the PdDuco 
empties its muddy waters in the gulf at the bar of 
Tampico, where e/tensive works are now being carried 
on with the view of utilizing that excellent port. 
There is communication from Tampico to Tantoyu- 
quita by steamboats which starting for the interior 
on the P^nuco, run into the Guayalejo or Tamesf 
through the mouths of El MoraliUo, and enter the 
Chairel lake and the American canal ; nearly the 
whole distance the steamers can count on an average 
depth of more than twenty feet. Once in the Tamesf 
the average depth in a little over sixteen feet as far 
as the San Francisco rancho, where the rocky bed 
leaves little more than four feet, rendering navigation 
extremely difficult and at night impossible. 

The canalization of the Tamesf would be an easy 
task, the bottom being mostly of sand and mud, while 
the obstructions referred to could be blown up with- 
out difficulty. The effect would be to enhance in a 
few years the value of that region, which possesses ex- 
ceedingly rich lands, capable of producing almost any 
staple, particularly sugar from the cane. Some years 
ago work was commenced on the Chijol canal between 
Tampico and Tiixpan. It is to be about 250 miles in 
lengthy will be extended as far as the Lomas del Keal 
to drain the lagoons existing in that nei&^hborhood, and 
thus improve the 8alubrit> of TampL. The con- 
nection of the P^nuco with the Barberena will com- 
plete the required length and with its completion the 
abundant resources of the region will be made available. 

Among the lakes lying along the coast of Tamaul- 
ipas is the Laguna Madre with a width varying 
between two and twenty-six miles. In view of its 
many communications with the gulf and of the fertile 
lands around it, its waters should be more largely 
utilized. The San Andres, about seven miles in 
length, is formed by the Aldama and Barberena 
rivers, and will greatly facilitate the canalization 
works above spoken of. 
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There are in Vera Cruz a number of rivers, among 
them the Tiixpan, Cazones, Tecolutla, Chichicasapa, 
Chachalacas, Antigua, and Jamapa, all fitted for nav- 
igation with broad, shallow currents, though in some, 
as the Tiixpan, with a little dredging, a depth of six 
or seven metres might readily be obtained. The 
beds of nearly all these rivers are formed by deposits 
brought down by their waters, and without exception 
run through lands capable of yielding immense quan- 
tities of tropical products. On the Papalodpan and 
its tributaries a franchise has been granted to estab- 
lish small steamboats for conveying passengers be- 
tween Tlacotdlpan and Tuxlepec, and between Tlac- 
otdlpan, the Bodegas de Totoltepec and San Judn 
Evangelista. The Fapalodpan and its affluents 
are in the best possible condition for canalization; 
their waters are placid, their currents seldom 
much exceed a single mile an hour, and the territory 
through which they run contains some of the richest 
of lands. It is unnecessary to expatiate on the ben- 
efits that the making of those streams navigable 
would confer on that portion of the republic. The 
Coatzacoalcos and its tributaries would, by canaliza- 
tion, develop an immense traffic, and afford a large 
business to the port now in course of construction ; 
for by opening the channel to the easternmost part 
of Oaxaca, vast quantities of products in great variety 
would be carried over its waters. 

Nature did not intend, as it seems, that Tabasco 
should have railways, for the cost of building and 
maintaining them would be very great ; but she was 
not niggard in her provision of waterways which 
traverse the state in all directions. In the region 
lying between the Tanciochapa, forming the boundary 
between Vera Cruz and Tabasco, and the San Pedro 
y San Pablo, a portion of the frontier line between 
the latter state and Campeachy, so many large rivers 
cross it in all directions that it is difficult even to 
remember all their names. The Cuxcuchiapa, Seco, 
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MexcaUpan, Gonzdlez, Cunduacdn, Chilapa, Chila- 
pilla, San Pedro y San Pablo, the majestic Grijalva, 
the Usumacinta with its wealth of waters, and a large 
number of channels and streams which, with little 
labor and expense, might be rendered navigable for 
vessels drawing from five to eight feet, would make 
together a navigable system which would contribute 
not only to the development of that state, but also to 
that of Chiapas and Campeachy, especially in the 
portion of the latter lying to the west of the Laguna 
de T^rminos, From this lake, by the Palizada, and 
by two different routes the Usumacinta may be 
reached. The only serious diflSculty to the navisa- 
tioa of Tabasco rivirs is by the trunks of trees which 
obstruct the passage, and have not as yet been re- 
moved ; moreover, nothing has been done to prevent 
the descent from the riverbanks of large heaps of 
earth carrying with them trees and shrubs which 
sometimes take root in the channel beds, forming 
dangerous obstructions. 

The waters of the Grijalva for a length of some 
ninety-three miles penetrate the low Cordilleras of 
Teapa and Pichucalco, irrigate a section of country 
wherein the layer of tillable soil varies between six- 
teen and thirty feet in depth, well watered by timely 
rains, and capable of producing in the greatest abund- 
ance all the useful plants of the tropical region. 

The Usumacinta joins the Grijalva at Tres Bocas, 
and runs thence toward the southeast, across the rich 
districts of Centro, Jonuta, Montecristo, Balancdn 
and Tenorique. After penetrating the mountain 
region, it becomes a boisterous torrent. The Usuma- 
cinta's navigable length is at least three times that of 
the Grijalva, and the region which it waters is by 
no means inferior to the one drained by the latter ; 
for the soil of Tabasco is largely formed by the accu- 
mulation of mud carried by the waters of the rivers 
mentioned, and deposited in the shoal waters of the 
gulf. The latter, little by little, yielded their domain, 
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and deltas were formed by all the rivers having their 
sources in the mountains of Chiapas, but with innum- 
erable channels, through which the rivers connect 
with each other, and often with the ^If. 

Tabasco, in its eastern part, as well as Campeachy, 
especially the portion draining into the Laguna de 
TerminoSi are states possessing soil in the finest con- 
dition for tillage. The canalization of the rivers of 
Tabasco and the construction of small artificial chan- 
nels would give to that state an almost unlimited 
capability of production, and its lands would excel in 
value the richest of gold mines. The soil of northern 
Tabasco, from the frontier of Chiapas, is for the most 
part alluvial, and the course of its rivers, and of the 
great freshets during the rainy season, readily suscept- 
ible to change. This has caused disturbances which 
favored one district by affording it facilities of com- 
munication, and injured others, as is now happening 
with the Grijalva, which stream, instead of contin- 
uing its course by San Juan Bautista, seems inclined 
to seek an outlet to the sea by a shorter route, taking 
advantage of the channel afforded by the Gonzalez. 
In proportion as the channels of the Gonzalez and of 
its arm, the Rfo Nuevo, become enlarged, there is a 
greater increase in the volume of water seggregated 
from the Mexcald.pan, reducing that of the Grijalva 
so as to hinder navigation between Frontera and San 
Juan Bautista. This evil to the district traversed by 
the Gonzalez, as well as to that in the centre of 
Tabasco, may easily be remedied by establishing a 
regulating dike at the point where the Seco has its 
source, and partially, if not entirely, obstructing the 
Boca del Pldtano, for, owing to the direction of the 
channel, and the shifting nature of the Mexcald.pan's 
bed at that point, it will be very difficult, if not 
impossible, to maintain a dike to receive the current 
perpendicularly, without at all times encountering 
the same difficulties now experienced on the Grijalva. 
Both the Seco and the Cunduacdn are in the most 
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&vorabIe condition to establish in them the regulat- 
ing dikes of the MexcaUpan^ thus preventing the 
destructive overflowing of the Grijalva in the rainy 
season. By deepening at some places this river's 
channel, between San Juan Bautista and Huiman- 
guillo, a permanent passage would be secured for 
vessels drawing from six to ten feet, from Frontera 
to the district of Huimanguillo. 

In Campeachy, the Laguna de T^rminos receives 
numerous rivers, some of which may be rendered 
navigable for short distances. Among . them are 
the Concepci6n and the Mamantel, running through 
very rich foresta The Champotdn, which empties 
into the gulf at the port of that name, if rendered 
fit for navigation, would throw open to commerce 
the productive regions in this part of the state of 
Campeachy. The Champot6n is naturally navigable, 
though for only a short distance. The states of 
Tamaulipas, Vera Cruz, and Tabasco have other 
rivers of lesser importance than those mentioned 
whose canalization might aid in the development of 
industries and traffic. 

On the Pacific slope there are but few rivers that 
could be rendered navigable, owing to the short or 
turbulent course of most of them. Some however, 
would, perhaps, repay the expense of improving their 
channels. 

The Rio Verde, in Oaxaca, undoubtedly admits of 
canalization, for at least 62 miles of its course, not- 
withstanding that the configuration of the ground is 
not favorable for such work. The course of the 
Tehuantepec is 182 miles from its source in the 
district of Tlacolula to its mouth in the bay of La 
Ventosa, where it forms the port of that of this 
name, the terminal point of the Tehuantepec railway. 
The river runs through the thickly populated districts 
of San Carlos, Yautepec, and Tehuantepec, and its 
canalization would give life to an agricultural region 
which now lacks commercial activity. 
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In Guerrero, the current of the few rivers empty- 
ing into the Pacific, is for the most part too 
impetuous for navigation. The most important 
among them is the Mexcala, or Las Balsas, which 
with its source in the state of Tlaxcala, has a length 
of 429 miles. Notwithstanding its volume of water, 
its rapid slope and the sand bank it forms at the 
place where it disembogues in the Pacific, are serious 
obstacles to canalization with immediate advantage 
and at little cost. The outlay might, however, be 
justifiable, in view of the rich resources in agriculture 
and stock raising of the thickly populated region it 
traverses. 

On the coast of Colima, Jalisco, Sinaloa, and 
Sonora there are rivers of considerable importance 
for their volume of water, the length of their course, 
and the rich sections of country through which they 
run. The Coahuayana, Armerfa, Chacala, and 
Piginto are in favorable, condition for canalization. 
The Santiago, or Rio Grande de Santiago, may be 
utilized for a considerable distance. In the Santiago 
there are obstacles, chiefly in the differences of level 
in its bed, presenting in some places fords with very 
rapid currents. These obstacles would also call for 
sectional canalization ; but with such a system the 
development of new industries and wealth in Jalisco 
and Topic would provide for the well-being of many 
thousands of people. 

The Mazatldn river is also in the best condition 
for canalization for about 62 miles, and this may also 
be said of the Kosario, Sinaloa, and Fuerte. 

Sonora has within its limits excellent rivers that 
may be turned to advantage for considerable dis- 
tances: the Asunci6n, Yaqui, and Mayo, all carry abun- 
dant water, have thoroughly good beds and outlets, 
and run through extensive and fertile plains, forming 
the tropical belt between the mountains and the sea. 

Into the northern extremity of this gulf of Califor- 
nia the Colorado empties its waters. This river 
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presents in the United States unfathomable secrets to 
the geologist, and no little difficulty to the geog- 
. rapher to mark its course at the outlet, for it will 
change it at the caprice of a patch of sand, which 
shifting, now in one direction and then in another, 
its movable bed, renders impossible, under present 
physical circumstances, any permanent system of 
navigation. 

Such are the water-ways of Mexico, many of which, 
as we have shown above, are in the best possible 
condition for contributing, to the development of the 
country and for aiding great and profitable enter- 
prises. 
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Before presenting a description of the mining indus- 
tries of Mexico, it may be of interest to touch briefly 
on her metalliferous belts of territory and her most 
prominent geologic formations, the latter consisting 
largely of trachyte, dacite, euphotide, obsidian, doler- 
ite, perlite, liparite, phonotite, basalt, granite, diorite, 
and porphyry. These rocks are found in great abund- 
ance in Chihuahua, commencing with a narrow belt 
and becoming wider toward the south, till it enters 
the region which separates Hermosillo from Rabicosa. 
Leaving at Sahuaripa a small section of Jurassic form- 
ation, it continues compact as far as Tecoripa, whence 
it runs on in a narrow stratum as far as the west bank 
of the Fuerte river, where the ground around it is 
quaternary. In Chihuahua, Casas Grandes, Carrizal, 
Guerrero, and Cosihuiriachic, the formation consists 
of scattered portions of these rocks, whereof isolated 
sections are also found in Coahuila, whose formations 
are mostly Quaternary ; and in the east of the same 
state, as well as in Nuevo Le&n, and the western por- 
tion of Tamaulipas the Jurassic and cretaceous pre^ 
dominate, the latter extending in a compact mass from 
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the presidio of San Vicente, on the frontier of Coa- 
huila and Chihuahua, to Camargo on the river Bravo, 
and ending, in the south, at Tamuln and San Luis 
PotosL On the west, from Urique and Batopilas, to 
Topia in Durango, there is a small belt of eruptive 
rocks, resting, on the west, upon primitive and meta- 
morphic sedimentary formations, occupying nearly the 
whole state of Sinaloa, except the coast which is of 
quaternary formations. At Parral, in Chihuahua, is 
likewise the limit of a large section of igneous rocks, 
extending from Amaculi, JDurango, to the city of the 
latter name, and terminating anew at Flomosas. This 
belt also rests upon primitive sedimentary rocks, which 
give place on the coast to quaternary formations. 

From Topic to Colima, and the bay of Zacatula in 
Guerrero, on the west, Perote Jalapa and Huatusco 
on the east, Zacatecas and Fresnillo on the north, 
and Morelia Cuernavaca and Puebla on the south, 
eruptive rocks predominate, forming the basis of the 
principal mining centers of the republic, such as 
Pachuca, Guanajuato, and Zacatecas. These masses 
of rock are, however, broken by the comparatively 
small sections of Jurassic, quaternary and alluvial 
formations found in the plains and valleys of the high 
plateau. 

In the south and east, from the bay of Zacatula, 
almost following the parallel IS"", quaternary forma- 
tions prevail, but with large spaces of tertiary ground 
and some small sections of Jurassic rocks, upon which 
rest Zacualpd,n Taxco and Huitzuco in Guerrero, 
Tecali and Atlixco in Puebla, and the country east 
south and west of Orizaba in Vera Cruz. On the 
isthmus of Tehuantepec, from the source of the Coa- 
tzacoalcos to tlie gulf, the formations are quaternary ; 
but toward the south, Tehuantepec San Dionisio 
and Petapa rest in part on igneous rocks, which also 
exist in small and scattered groups from Etia and 
Oaxaca to Jamiltepec. Chiapas, fiorth and south of 
San Crist6bal, has Jurassic formations extending from 
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Teapa, in Tabasco, to the froDtier of Guatemala on 
the east bank of the Usumacinta river. Tabasco, 
except for the mountainous region in the Macuspana 
district which is of tertiary formations, is all quater- 
nary and alluvial. Of the Yucatdn peninsula, the 
known portion is of calcareous formations of the 
cenozoic period. 

Very little is known as to the chief geological 
formations of Lower California, for as yet the country 
has been little explored, owing to difficulties offered 
by the ground in the interior. There is on the coast 
a narrow belt of quaternary ground, interrupted at 
Cape Falso and San Lucas, Point Lupona, San Jose, 
Boleo, and Cape Virgenes, by eruptive rocks, upon 
which also rest El Rosario, San Antonio, Muleg^, 
Santa Gertrudis, Calamahi and San Borja. Near 
the coast the islands of Tasco and Fartida, opposite 
Point Lupona, and a portion of the island of San 
Jos^, are formed of igneous rocks, while the Ensenada 
rests upon Jurassic formations. 

Coal and lignite abound in the Presidio del Norte, 
on the frontier of the United States, and in other 
regions of Coahuila, as well as in Los Bronces, Chi- 
huahua, on the banks of the Yaqui river near San 
Ignacio, in Sinaloa, on the banks of the Atoyac close 
to Matamoros ; aiid in Oaxaca, near Huajapdn, Chila, 
Tlaxiacoy and other portions of this state. 

The entire western section of Mexico may be con- 
sidered a volcanic region, and is still more or less 
subject to volcanic action, especially in the zone 
extending some four degrees from west to east, south 
of San Bias in Jalisco, and Chicontepec in Vera 
Cruz. Among other active volcanoes is the Colima, 
throwing out of its enormous crater vast quantities 
of igneous matter, both ashes and molten lava. The 
San Andres de Tuxtla and the JoruUo show signs of 
activity, and also the Pico de Orizaba, or Citlaltepetl, 
whose crater, together with those of the JoruUo and 
Popocatepetl, contain immense deposits of sulphur. 
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Solfataras exist in Tajimaroa, Morelos, and in other 
places; and extinct volcanoes abound in the zone 
between 18° and 22"* of latitude, chiefly near Tepic, 
in the vicinity of Toluca, close to Valle, near Tenan- 
cingo Cuernavaca and Puebla, around Mexico, and 
at divers points in the Cofre de Perote, where there 
are several extinct craters. The whole of this region 
is formed of igneous rocks, and in its structure are 
evidences of the tremendous convulsions to which it 
was subject in by-gone ages. 

Notwithstanding the explorations made within the 
last six years by scientific commissions, supported by 
the national government and by some of the states, 
Mexico is so vast a region that much of its geologic 
formation still remains to be explored ; but new facts 
are given out from day to day, and it is probable that 
before many years all will be thoroughly known. 

Except on portions of the seacoasts, there are in * 
all the states, more or less, productive mines. Begin- 
ning at San Bernardino, on the frontier of Chihuahua 
and the United States, the metalliferous belt crosses 
in a straight line to Teh uan tepee, where it deflects 
toward the northeast until reaching the mountains of 
Chiapas, its terminal point. Its average width is 
about forty-six miles, though at some points much 
greater. On the Pacific coast there are a number of 
very rich mines in Colima, as well as in Cerro Verde 
and Santo Nino ; and on the gulf coast at Pantepec, 
Tetela del Oro, Dolores, Zomelahuacan and Tatatila. 
Toward the south the belt is limited to the interior, 
comprising the mountains of Oaxaca, and apparently 
ends at Lachiguiri, on the Tehuantepec river, but in 
its continuation to Chiapas, after forming the angle 
spoken of, it skirts the mountains to terniinate on the 
banks of the Usumacinta. In the Chiapas, explora- 
tions are comparatively of modern date, but the work 
now being successfully carried on, brings to light new 
and Surprising discoveries indicative of marvelous 
wealth. 
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Apart fiom this belt in Coahuila, Tamaulipas and 
Monterrey, there are rich metalliferous regions, as 
those of Muzquiz, Cuatrocidnegas, San Carlos, San 
Jo&6f CroiXy Miquihuana, Bustamante, Palmilla, and 

» others. The best known mining districts, however, 
are near the centre of the belt, and include those of 
Zacatecas, Fresnillo, Sombrerete, Durango, San 
Dimas, Guarisamey, Gavilanes, Aguascalientes, Quer- 
^taro, with others in the states of Mexico and Oaxaca. 
Near it, on the west, are those of Bolafios, El Oro, 
Tlalpujahua, Angangueo, Tultepec, Temascaltepec, 
Taxco, Huitzuco, and Tepostepec ; on the east, Bat- 
opilas, Catorce, Bamos, Charcas, San Pedro, Guadal- 
cdzar, Zimapdn, Beal del Monte, Begla, Fachuca, and 
Zacualtip^n. 

While mines of the precious metals have been only 
partially and roughly worked the exploitation of other 
metals and minerals is altogether of modem date ; 
coal, sulphur, the lignites, bitumens, and salts, as well 
as kaolin and other clays being only worked within 
recent years. Cinnabar, lead, and the various salts 
necessary for the reduction of argentiferous ores, not- 
withstanding the country had them in abundance, 
were brought from abroad, and are still imported in 
large quantities. * Coal, without which no country can 
develop its manufacturing industries, had not even 
been thought of, and some authorities still deny its 
existence in Mexico ; that it does exist, however, and 

^ in valuable deposits, as in the Coahuila mines of C. P. 
Huntington, is now beyond the possibility of doubt. 
The mines now in operation consist mainly of silver, 
gold, cinnabar or quicksilver, silver, gold, and lead 
being found in combination in nearly all the silver 
mines worked at the present time. There are many 
points where silver in its various forms is obtained ; 
but we will begin by naming the more valuable de- 
posits in the states of Hidalgo, Guanajuato, Chihua- 
hua, Zacatecas, Oaxaca, San Luis Potosf/ and 
Durango. 
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The mining districts of Hidalgo are very numer- • 
ous and with an abundant yield of native silver, 
sulphides, ruby silver, and argentiferous lead; the 
most noteworthy being those of Pachuca, Real del 
Monte, El Chico, Regla, Zimapdn and San Jos^ del 
Oro. In 1824 was organized in London the Real 
del Monte company, which worked a number of 
mines until 1849, extracting during that period 750,- 
000 loads of ore, which after reduction yielded $11,- 
005,023 ; but as the process used, known as patio 
amalgamation, was both difficult and expensive, 
operations resulted in a loss to the company of more 
than $4,000,000. In 1849, the concern was reorgan- 
ized, most of the shareholders bieing Mexican capital- 
ists. The new company did not attempt to work the 
lower levels, which were almost under water, but 
was content to take out the ores lying above the 
level of about four hundred feet, which was drained 
at the time by the pump of the Dolores mines. Im- 
provements were also introduced in the reduction 
works, with the result that between 1849 and 1862 
the net returns were $10,150,000, representing the 
profits of thirteen years. The yield continued until 
recently when the flow of water in the deepest shafts, 
notwithstanding the use of the heaviest pumps, be- 
came an insurmountable obstacle to the working of 
high grade ores, and it became necessary to start a 
tunnel for drainage purposes, which, if completed, 
may again place these mines on a paying basis. 

In Pachuca numerous lodes are found at diflerent 
levels and in various directions, chiefly from north 
to northeast, and from south to southwest, the most 
notable being those of Santa Brlgida and Santa In^s. 
There are likewise others running between the north- 
east and west, of which we may mention the Santa 
Rita, the Xacal, and the Encino. The predominating 
rocks, both at Pachuca and Real del Monte, are of 
metalliferous porphyry, together with several varie- 
ties that may be classified as felospathic and clay 
s 
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porphyry and phonolite. Contiguous to the lodes 
the rocks, as a rule, are decomposed, containing 
pyrites in abundance, and with narrow seams of 
quartz. The ores consist chiefly of sulphides in all 
varieties, though never crystallized, and sometimes 
contain peroxide of manganese, psilomelane and pyri- 
lusite, forming what Mexican miners term que- 
mazones. The number of mines being worked in 
Pachuca is very large, the most noteworthy among 
them are the Santa Gertrudis and annexes, Lia Con- 
cordia, San Rafael, El Bordo, El Cristo, with those of 
Guadalupe, La Blanca, Pabell6n, Maravillas, La Luz, 
Amistad, and La Entrometida. The Santa Gertrudis is 
remarkable for the extraordinary softness of its ledge, 
as well as for its high grade ores ; and notwithstand- 
ing the work of timbering, necessary at each step 
of advance in its several kilometres of gallery, and 
costing upward of $2,000,000, it has yielded hand- 
some and regular dividends. Drainage is effected by 
a Cornwall pump of 150 horse-power. The San 
Rafael mine is also remarkable for its rich ores, and 
excellent work is being done, with ventilated galleries 
on the several levels opened in the rock reaching a 
depth of 1,378 feet. Prom 600 to 700 men are em- 
ployed and the average extraction of ore is 600 tons 
per week, the first and second class yielding $700 per 
ton, and the third class $350. 

The district of Atotonilco el Chico, commonly 
known as El Chico, and one of the chief mining 
centres of Hidalgo, contains a network of exceedingly 
rich lodes extending from south to north, with others 
running from east to west, as far as the Potosi rancho. 
The Ar^valo lode, likewise called Santa Isabel, is 
shaped like the trunk of a tree, whence other veins 
branch out. In 1874 a main shaft had been sunk in 
this mine to a depth of more than 2,400 feet, cutting 
24 different veins, most of which were yielding high 
grade ores. The other principal mines in this district 
are the San Rafael, Las Nieves, La Trinidad, Tetitlda 



YIELD 115 

and Poder de Dios. The Zimapdn district yields, 
besides silver, a large quantity of lead, its chief mines 
being the San Gabriel, San Rafael, La Palnia and 
San Miguel, and in the Barranca de Tolimdn, the 
lodes of La Luz, La Pastora, El Santisimo and 
many others. This district is almost a solid mass of 
metal bearing rock abounding in silver, lead, iron, 
graphite, platinum, and many other metals ; among 
which mention should be made of vanadium, called by 
Professor Sefstrom, rionio, in honor of the distin- 
guished Mexican mineralogist, Manuel Rio. 

The engineer Carlos Landero, in his notes published 
in October, 1880, in the Boletin de la Sodedad de 
Ingenieros of Jalisco^ assures us that the Cerro del 
Moqui abounds in veins of gold and silver, and 
according to his estimates the annual production is 
350,000 kilograms of lead, 2000 marks of silver and 
100 of gold. The entire state of Hidalgo contains 
valuable lodes, and though for several years the 
working of mines has been on a very large scale 
including more than 300 in her several districts, this 
exploitation will appear insignificant when her mining 
resources shall become fully developed. Most of the 
mines are provided with powerful engines for the 
hoisting of ores, and among other purposes for the 
ascent and descent of the cages in which the men pass 
to and from their work, the accidents so common in 
former times when ladders were used, being thus 
averted. Other mining districts possess new and 
improved machinery, whereby they carry on opera- 
tions in the most expeditious method ; and it is worthy 
of notice that in good yielding mines, even where 
owners are not rich, heavy machinery is also being 
introduced for drainage purposes, the pump of La 
Dificultad mine in the Real del. Monte district 
for instance, being of 1000 horse-power, and the 
volume of water drawn out of the principal shaft 
such as would pass through a pipe over 18 inches in 
diameter. 
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The metalliferous belt of Guanajuato has yielded 
for centuries, and still continues to yield lai'gely of 
the precious metals. The San Bernabe lode, near 
the basaltic formations of the Cerro del Cubilete, 
has been worked since 1548, and ten years later were 
opened the Mellado and Rayas mines, with the 
famous Veta Madre, from which have been and are 
yet obtained ores of the highest grade and in marvel- 
lous abundance ; while for the extent of the deposit 
and for the engineering work that has been done, 
it would be difficult to find its superior in the annals 
of Mexican mining. 

The Veta Madre, or Mother Lode, which might 
more properly be called a system of lodes, is about 
eight miles in length, and its general trend is from 
northwest to southeast, the other principal system, 
known as La Luz, running almost due north and 
south. 

There are still other systems or rather groups of 
lodes, such as those known in the Sierra Gorda under 
the names of Jestis de la Paz, Xichii, and Atargea ; 
and in the Sierra de Guanajuato as the Santa Ana 
and San Nicolds. There are many mines open 
throughout Guanajuato, which have been worked 
since the early years of the conquest, and among 
them the following occupy the first rank : La Valen- 
I ciana, which from 1766 to 1826 yielded $226,000,000 
or nearly $4,000,000 a year; one at San Juan de las 
Rayas, where the greatest wealth of the lode seems 
to have been concentrated, the ores averaging 140 
ounces to the tori, yielded a total of about $130,000,- 
000, and that of Santa Agueda, whose output has 
been estimated at $21,000,000. 

The most prevalent formation in Guanajuato is a 
greenish -grey porphyry on a granite base, with clay 
slate, which at its greatest depth becomes foliated 
talc-slate, and schistous chloute of an ashy color 
tending to black. Above the slate are strata of 
porphyry, syenite, serpentine, and hornblende ; there 
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are likewise found greenish porphyritic rocks to the 
height of about 130 feet, known as bufas. The ore 
matrix is, as a general rule, capillary quartz, calc and 
pearl spar, splintery hornstone, fluor spar, druses and 
amethyst, columnar carbonate of lead, brown blende, 
copper and iron pyrites, and fine native gold. The 
ores are generally sulphides, and sometimes appear 
on the surface with the native silver, or in the shape 
of chlorides, the former being known as negros, and 
the latter as colorados, less abundant than the others, 
and represent only the eighth of the ore extracted, 
but all very valuable. The other seven-eighths, 
represented by the negros, are argentite, argentifer- 
ous galena, black silver, and others. Pabell6n and 
La Luz districts have mines which, like those of 
Guanajuato, have yielded immense masses of high 
grade ores ; but they are now worked on a very small 
scale, owing to the great quantity of water flowing 
into them, and to inadequate means of drainage. 

In Villapando district are also excellent mines in 
porphyritic ground with phonolite base. The Santa 
Cruz mine has argentiferous ores with threads of 
friable gold ore. The production of the Guanajuato 
mines, from the time the Spaniards first began to 
work them, has been between $800,000,000 and 
$1,000,000,000, and the coinage at the mint of the 
city bearing that name, from 1812 to 1845, was $60,- 
030,649. Many authorities, with very good reason, 
have said of Guanajuato, that it was the richest argen- 
tiferous region on the globe ; but few mines are prof- 
itably worked at the present time, not because the 
ores have ceased to be of high grade, but because 
there is need of powerful draining pumps, and of the 
application of the most economical modem principles 
to the reduction of the ores. Notwithstanding the 
decadence of Guanajuato, it is but reasonable to expect 
that when competent men with sufficient means shall 
undertake the exploitation of the district, it will again 
become prominent as a silver producing region. 
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Great as is the mining yield of Hidalgo and 
Guanajuato, it finds a parallel in the district of 
i{ Zacatecas, the production of which, since 1548, has 
exceeded $810,000,000. Situated about forty miles 
east of the main cordillera of the Sierra Madre, the 
mountains of this district contain a number of lodes, 
whose general direction is from northwest to south- 
east. The veins are usually contained in syenite, 
diorite, and labradorite, the oldest formations present- 
ing a syenitic surface, overlaid by blue clay slate, 
the latter covered by almost barren porphyritic bufas. 
Frequently, the most valuable veins occur in abrupt 
and rugged summits, the most notable being the Veta 
Grande, Quebradilla^ and San Bemabe, whose ores, 
to the depth of more than two hundred feet, are 
chlorides, interspersed with native silver; but at 
greater depth give place to sulphides, accompanied 
with blende, galenas, and pyrites, and yield, on an 
average, sixty-six ounces to the ton. 

Through a basaltic hill, about three miles from the 
city of Zacatecas, and known as the Cubilete, passes 
the Descubridora or San Bernab^ lode, which yields 
in addition to silver a small percentage of gold. The 
Quebradilla, south of the city, is an extremely rich 
lode, where extensive workings have been carrfed on 
in the Muerto, Cantera, El Key, San Rafael, and 
other mines ; the Bote, Malanoche, La Plata, Teco- 
lote, and Pinuco veins are also worthy of notice. 

The Pinos district has a number of productive 
mines, for the most part yielding smelting ores. In 
the Fresnillo district, forty-two miles from the city 
of Zacatecas, is the Proaflo hill, about 7,700 feet 
above the sea-level, the porphyritic rock near the 
surface of which is crossed by veins of white quartz 
carrying green and gray horn silver. This district 
is still worked by a large number of shafts, and 
though the richest deposits were reached about the 
year 1833, operations are still continued with good 
results. The Sombrerete district, situated in a ravine 
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contiguous to the frontier of Durango, has a number 
of promising veins, and the Pabell6n contains num- 
erous mines such as La Perla, Santa Gertrudis, El 
Cristo, San Nicolds de la Cruz, Esperanza, Refugio, 
La Joya, and others, some of which became noted for 
their yield of light ruby silver. The Veta Negra 
mine, after being flooded and abandoned for ninety 
years, has again been worked at intervals since 1792, 
producing within eight months $11,500,000; it is 
now being operated by the Sombrerete Mining com- 
pany. In Mazapil, among its numerous mines, the 
Albarad6n is the principal ; its ores are carbonates 
and argentiferous galenas, carrying a good proportion 
of silver, thirty-five per cent of lead, and much copper. 
The average product of the best known mines of 
Zacatecas has been $70 per ton, though $1,000 per 
ton is no uncommon yield. As a mining region the 
state still ranks, as it has always ranked, among the 
foremost in the republic. 

San Luis Potosf, also, possesses very rich districts, 
chief among them being Catorce, Pefi6n Blanco, 
Ramos, and Guadalcdzar. The Catorce, the third in 
Mexico as to productiveness, yields a reddish colored 
ore mixed with horn silver and chlorides, the 
latter of a kind peculiar to this district, and showing 
a large percentage of metal. The principal mines are 
the Valencia, San Josd, La Purfsima, Veta Grande, 
Tiro del Compromiso, and Estrella. In the district 
of Kamos is the great Cocinera lode, from which has 
been extracted $60,000,000, chiefly in the form of 
ruby and native silver. The GuadaldLzar district, 
worked at intervals since 1620, contains a number of 
mines whose rich ores carry gold, silver, copper, zinc, 
bismuth, chloride of silver, and sulphate of copper. 

Chihuahua, one of the foremost mining states in 
the republic, has districts whose capabilities of 
production are almost beyond calculation. Chief 
among them are Chihuahuilla, Batopilas, Urique, 
Cosihuiriachic, Parral, Jesiis Marfa, Santa Eulalia, 
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the entire number exceeding one hundred, and with 
the total annual yield estimated at $4,500,000. In 
addition to silver gold is produced, in combination 
with argentiferous ores, or found in placers or veins. 
In the district of Batopilas native silver has been 
obtained in large masses, sometimes weighing as 
much as 440 pounds avoirdupois, and the gross yield 
which, owing to the destruction of the records by fire 
cannot be accurately given, may be approximately 
stated at $300,000,000. Under the management of 
A. R. Shepherd, the district of Batopilas, which had 
begun to decline, has prospered anew, and its future 
prospects are of the brightest ; local railways and new 
reduction methods render the working of the mines 
less expensive, while adding largely to the volume of 
production. The district of Santa Eulalia, or Chi- 
huahua el Viejo, has produced since 1804, the date 
of its discovery, at the rate of $2,500,000 a year, and 
all its mines are in excellent condition to be worked 
on an extensive scale. In a description of a visit 
to the district of Santa Eulalia, Lew Wallace 
states that he found there what he correctly terms 
silver placers, for a large portion of the inhabitants 
were occupied in washing the slag of ores reduced in 
olden times, and these having become wholly disin- 
tegrated, the silver had detached itself from the 
earthy substances and from the lead. Here men 
were earning from $3 to $6 per day. When the 
general and his party arrived at San Jos^ el Viejo, 
they found miners at work on the rocks, and asking 
if they were following any lode, were answered in 
the negative, for the whole mountain was alike. 
Among the richest mines in this district, which is 
only some twelve miles from the city of Chihuahua, 
are the San Josd, La Vieja, Santa Kita, and 
Porcionera. 

San Josd del Parral, commonly called El Parral, 
about 250 miles south of the city of Chihuahua, has 
about 400 locations, all of which have been worked to 
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a depth not exceeding 300 feet. The ore is of low 
grade ; but is very easily worked, and rich bunches 
are occasionally found. There are several reduc- 
tion works, well provided with all modem improve- 
ments, and this district is considered the second in 
the state, Batopilas being first in rank. The district 
of Santa Kosa Cosihuiriachic, about 60 miles from 
Chill Aahua, has two groups of mines in the bufa, or 
peak of its name, between the valleys of Llano de 
la Laguna and Carretas. 

The cantera formation of Cosihuiriachic, a creta- 
ceous-fossiliferous limestone, is hard and compact, its 
surface assuming a purple tinge on coming in contact 
with the atmosphere. The black ore produced is 
smelted, and the soft, red ferrugineous ore reduced 
by amalgamation, the two yielding from $80 to $95 
per ton. In the group of San Miguel mines, the ores 
are of similar character ; the San Diego, San Joaqufn 
and San Ignacio yield from $103 to $125 per ton ; 
the San Jos^ del Progreso about the same, with a 
reduction cost of $16 ; the Santa Maria has galenas 
which have assayed $619 and $714 per ton, and in 
the San Antonio ores have been found worth from 
$3,700 to $5,350 per ton. 

The district of Morelos, about 270 miles southwest 
of Chihuahua, contains very rich chlorides of silver, 
which at one time yielded §2,500 per ton. In that 
of Guadalupe y Calvo there are many shafts sunk to 
a depth of 600 feet, and when worked by an English 
company, it yielded, up to 1848, more than $31,000,- 
000. In the district of Urique are smelting ores 
which frequently assay $500 to the ton. Other dis- 
tricts in Chihuahua produce silver in abundance, their 
ores carrying, besides, a good percentage of gold. 

Many silver mines have been discovered in Sinaloa. 
From the Rosario, in the district of that name, 
$90,000,000 have been extracted; and the Nuestra 
Senora de Guadalupe de los Reyes, discovered early 
in the present century, has yielded over $85,000,000. 
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There are likewise a number of rich mines in the 
districts of Concord ia, MazatUn, San Ignacio, Cosald, 
Culiacdn, Sinaloa, and Fuerte, all of which will yield 
good returns if opened up with a sufficient capital 
and operated with intelligence and economy. 
[ Oaxaca, hitherto but little known for her mining 
resources, has hidden in the fastnesses of her moun- 
tains innumerable deposits of precious ores, which 
when exploited will yield excellent returns. In 
nearly all the metalliferous states of Mexico the 
mines have been more or less worked to the present 
time, and have yielded goodly profits ; but Oaxaca has 
kept back her treasures to be offered in due course in 
the cause of progress and civilization. Here amid 
craggy rocks, on the declivities of sinuous cafiadas, and 
in the depths of gloomy caiions, are gold and silver 
bearing lodes of vast extent, with abundant deposits 
of excellent iron, of copper, anthracite, petroleum, 
antimony, and salt. The quartz of the argentiferous 
lodes is often found adjacent to sandstone of silurian 
formation, and when encased in porphyritic rock is 
difficult to find. The lodes do not follow, anywhere 
in the state, a definite course, differing in this respect 
from those of Guanajuato, Zacatecas, and Hidalgo. 
Very often there is discovered in the matrix of the 
lode another argentiferous or auriferous vein of 
incomparable richness. Oaxaca ores are of higher 
grade than those of most of the other states, and it 
not unfrequently happens that their assay value is 
eight times as much as in Guanajuato and Zacatecas. 
The chief metalliferous districts are Villa Judrez or 
Ixtldn, Villa Alta, Peras, Teoxomulco, Tlacolula, 
Ocotldn, Etla, and Zimatldn ; and from the few silver 
mines that have been worked by a very imperfect 
process, the yield has been estimated at nearly 
$2,000,000 a year. -"Ever since the days of the con- 
quest the mining industry in Oaxaca has been almost 
in the same condition, none of the great imptove- 
ments elsewhere introduced being here adopted ; but 
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with the completion of the Mexican Southern rail- 
road, or even before that event, will come a more 
thorough development of the mining resources of 
the state. 

Sonora, notwithstanding her proximity to the 
United States, has still a large portion of her mining 
territory unexplored, although possessing many dis- 
tricts that produce an abundance of rich ores. The 
principal districts are Cieneguilla, Altar, Sierra de la 
Cananea, Alamos, Aduana, Arizpe, Babicanosa — ^a 
mine of this name having produced upward of 
$31,000,000 — Moctezuma, Churumibabi, and Real 
del Hosario. This last named, situated about one 
hundred miles east of Agiabampo, has nine mines 
worked by the Hosario company, some of which yield 
excellent returns. In the district of Moctezuma, near 
the city of Oposura, ores are found assaying as high 
as $768 per ton. In the Cobriza mine, in the Naca- 
rarf mountain, the ore averages ten per cent of 
copper, $30 in silver, and $10 in gold to the ton. 
In this district Apachd invasions rendered impossible 
all work during many years, but as elsewhere in the 
state, operations are now conducted on a scale befit- 
ting its resources. 

Aside from the famous iron mountain known as 
the Cerro del Mercado, Durango possesses numerous 
metalliferous districts, which have been and are 
yet worked for silver in large quantities, together 
with gold, copper, and other valuable ores. Chief 
among them are the San Dimas, Buenavista, Gravil- 
anes, Guanacevi, Mapiml, El Oro, and Indd. In the 
San Dimas lies the famous Candelaria mine, which 
has yielded more than $100,000,000, from ores assay- 
ing between $70 and $140 per ton, and consisting 
largely of argentite, but with an admixture of galena, 
and a fair percentage of native gold. In Gavilanes, 
the croppings of the Descubridora mine are at an 
elevation of 2000 to 4000 feet, and the depth of the 
workings hardly exceeds 450 feet, ore being found 
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in sufficient quantity to supply its lOO-stamp mill. 
In the same district, the Pilar, at an elevation of 
8,860 feet, has been exceedingly productive during 
many years ; but though capable of being worked by 
hydraulic power, with an abundance of water in the 
neighborhood, difficulty of access has prevented opera- 
tions on an extensive scale. The Mapimf district 
has smelting ores in abundance, and the company of 
that name is working several mines, among which 
are the Ojuela, San Vicente, Santa Rita, and Car- 
men, the last producing ores assaying $50 to $140 a 
ton in silver. On the eastern side of the Sestin 
river, are the districts of Oro, Sestin, Magistral, and 
Ind4 with about 150 mines of silver, gold, copper, 
and cinnabar, some of them having yielded as much 
as $1,000,000 a year. In the Sestin district, diorite 
predominates with veins enclosed in porphyry, felds- 
par, and limestone, the ores being easily reduced and 
yielding from $70 to $150 per ton. Water and tim- 
ber are plentiful as in the other contiguous districts. 
Most of the mining districts of Durango may be 
worked to advantage, for the ores, though not very 
rich, are sufficiently so to yield fair returns, while 
the physical advantages of the state offer exceptional 
facilities for cheap and effectual working. Michoa- 
• cdn de Ocampo is likewise one of the states whose 
mineral wealth has been but little exploited, though 
containing valuable mines, as yet almost undeveloped 
on account of the presence of water at a short dis- 
tance from the surface. The ores are easy of reduc- 
tion and contain so considerable a percentage of gold 
that the bullion output is often worth at least $2 per 
ounce. By a single mine owner, Jos6 La Borde, was 
extracted from this district nearly $18,000,000. The 
ores of the San Rafael, Angangueo, and Chapapuato 
districts assay from $60 to $80 per ton, and the 
Ozumatdn has produced more than. $30,000,000. 

The four metalliferous districts of the state of 
Mexico are Zacualpdn, Real del Cristo, Sultepec, and 
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Temaxcaltepec, many of whose mines yield and have 
yielded large quantities of native silver. The ores of 
the Magdalena mine were worth, for instance, $2000 
per ton, and the Real de Arriba produced about 
$600,000 annually. Many of the abandoned mines in 
this and other states are known to contain deposits 
of fair grade ore, and the mere fact of their abandon- > 
ment is by no means evidence of their exhaustion ; for 
in Mexico, with rare exceptions, ores of medium 
grade cannot be worked to advantage, owing, in 
some cases, to imperfect methods of reduction, and in f 
others, to lack of means for transportation. The 
latter diflSculty is disappearing with the construction I 
of railroads and highways ; and it is hoped that the | 
former will soon be overcome. 

Puebla, though classed as one of the mining states 
of Mexico, has few silver-producing districts; the 
principal ones being Temeztlaand Tulitic near China- 
huapan, whose ores are reduced by smelting. In 
TeteJa del Oro the ores seldom occur in veins, but as 
contact deposits, wherein the matrices are mixed with 
one another and with the predominating rock forma- 
tions. Silver occurs very frequently in conjunction 
with metamorphosed porphyry, while another and 
less valuable class of ores requires smelting. In 
Chalchicomula, Tulancingo, and other districts, there 
are also a good many silver-bearing lodes of medium 
grade. 

The chief mining districts in Guerrero are Taxco 
and Tehuilotepec, the former containing within itself 
one of the eUrht principal groups of mines into which 
•^ Baron von Humboldt divided those of New Spain. 
On the western slope of the chain of mountains par- 
allel to that which separates the valleys of Mexico 
and Cuernavaca, is the Cerro Huixteco, at the sum- 
mit of the Cordillera, under which, through the ero- 
sion caused by the heavy rainfall, deep barrancas 
have been formed in all directions, permitting the 
easy construction of tunnels. Moreover, these breaks 
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in the formation have been and can again be utilized 
for hydraulic power with the aid of the waters that 
rush down the slopes of the ravines. The formation 
of the Taxco lodes is complex, for the component 
parts are specular and magnetic iron, the oxides and 
pyrites of that metal, argentiteand antimony, together 
with exceedingly fine particles of native silver. The 
polybasite of this class is found on the surface of the 
San Esteban, La Compaiifa, and other mines in the 
Cerro de la Garganta, and assays some $80 per ton. 
Another formation is calc-spar, some galena, gypsum, 
and native silver, as occurs in the 300-foot level of 
the Trinidad mine. In the Dolores, Perddn, and 
San Ignacio mines there is smelting silver ore 
together with light ruby silver, much yellow blende, 
pyrites, calc-spar, and white quartz. In the same 
district on the eastern declivity of the Huixteco hill, 
are the wonderful Cacahuamilpa caves. The trend 
of the lodes is from northwest to southeast, and to a 
depth of about 700 feet, the ores average from $65 
to $110, decreasing, it is said, in value as greater 
depth is attained. 

The districts of Cadereyta, Rfo Blanco, Maconf, 
and Escanetilla, containing a large number of mines, 
some of which are gold bearing, belong to the state 
of Quer^taro. The Doctor mine, in Cadereyta, more 
than 9,000 feet above the sea level, produced so 
abundantly during the years succeeding the conquest, 
that the crown's fifths amounted to no less than 
$18,000,000 in silver. Adjacent to it are numerous 
beds of cinnabar, with others on the Cabras and 
Desgracia hills. 

Among the richer mining districts of Coahuila are 
the Santa Rosa, Cuatro Ci^negas, Real Reliz, Real 
Viejo, and Sierra Mojada, all of them with numerous 
and valuable mines, of which the San Juan de Guad- 
alupe and Santa Gertrudis have produced ores worth 
$5,600 and $1,680 respectively. The ores of the 
Furisima mine, in the Cuatro Cidnegas, assay from 
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$20 to $100 per ton. In the Sierra Mojada, on the 
line of the Mexican Central railroad, are found rich 
and abundant smelting ores, with carbonates and 
native silver of high grade. In the Sierra de Timuico * 
silver occurs in conjunction with lead, copper, and zinc. • 

In the mining district of Asientos de Ibarra, thirty 
miles from the city of Aguascalientes, the Altamira, 
San Juan, and Calavera, or Pilas hills, contain some 
of the richest ores in Mexico, as rich even as those 
found on the bufas or peaks of Guanajuato and Zacate- 
cas. The district is crossed by numerous veins, 
among the most productive of which are those of 
Santa Francisca, San Segundo, Ardmbula, Vetarr6n, 
and Altamira. The amount of silver already extracted 
has been enormous, and the future yield will probably 
be no less; for most of the veins have not been 
worked until recent years, and then only in the most 
favorable locations. Modern improvements have . 
been introduced in some of the mines, but in most of 
them little has been accomplished in this direction. 
For the most part the lodes contain a high percent- 
age of gold, sufficient to permit its elimination at a 
profit from the argentiferous mass. Highly fusible ^ 
galenas are plentiful throughout the district, and are 
employed as an aid in smelting, forming one of the 
most useful of ores. Lead ores of high grade are 
found in large deposits, and likewise an abundance of 
copper ores, capable of easy and proGtable reduction. " 

The Comanja district, in the state of Jalisco, pro- 
duces a large quantity of native silver, which occurs 
in small grains, but almost in the form of pure metal. 
Most of the mines have been abandoned, the flow of 
water being greater than could be handled ; but with 
the introduction of heavy pumping machinery they 
might again be worked at a profit. A large number 
of lodes also exist in the districts of Talpa, Mascota, 
Tequila, Tapalpa, Bolafios, and Bramador, yielding 
silver ores plentifully, and also gold, iron, mercury 
and other metals. The city of San Sebastian is the 
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centre of a district bearing that name, and one which 
contains some of the richest mines in Jalisco, among 
them those of Barron, Forbes and company, on the 
Hacienda de Jalisco, worked with the most recent 
and improved machinery and methods. 

Little of a reliable character is known as to the 
mineral wealth of Chiapas ; but there is good reason 
to believe that silver ores exist in several varieties. 
Near San Cristobal, in the vicinity of Acala, and 
Escuintla, as well as in the Toronjil, is found the 
compact quartz somewhat crystalized and tinged by 
oxide of iron which is the matrix of the argentiferous 
compound known as glasserz. These ores contain 
gold occurring in fine grains, but easily detected. 
The Toronjil lode, situated near the Cintalapa river, 
lies close to a region rich in agricultural products, 
and has the further advantage that its ores may be 
readily shipped to the port of San Benito. 4 

Among other districts in Lower California, silver 
is found in those of San Antonio and Triunfo. The 
so-called Colorado ores consist mainly of chlorides 
and kenocoprolite, or arseniate of silver, associated 
with litharge, hydroxide of iron, carbonate of zinc, 
and other substances. The negros ores appear com- 
bined with copper, and gray silver, plumbago, galena, 
native sulphur, and arsenical pyrites, having their 
matrices or gangs formed by a portion of quartz and 
clay-steatites. The ores of these districts vary in 
assay from $40 to $140 per ton, and their chief lodes 
are the Santa Rita, San Jose, Santa Gertrudis, 
Guasabe, and La Valenciana. The districts of Vir* 
genes and Cacachilas possess mines whose ores usu- 
ally contain chloride of silver, native silver, sulphurous 
or glasserz, and bromide of silver, among the colora- 
dos, and among the negros, galena, and carbonate 
of copper, with the gangs or matrices of quartz and 
heavy spar. All the veins carry a certain percentage 
of gold, and are richer than those of San Antonio 
and Triunfo. To the north of Cape San Lucas, near 
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the CadocefLo rancho, is a valuable lode named San 
Ignacio. In El Palmar, Los Chorros, La Trinidad, 
and the island of Cerralvo, there are silver ores assay- 
ing from |50 to $60 per ton. In the Cerro del 
Gigante, near Loreto, the old capital, a very rich 
silver lode was found at an elevation of 4,500 feet 
The mineral wealth of Lower California, owing to 
the scanty population of the territory, is as yet but 
little known, and almost untouched. As to the gold 
placers and veins, they are better known than the 
silver-bearing lodes, and we shall have occasion to 
speak of them in another portion of this chapter. 

The brief account here rendered of Mexico's silver 
mining resources reveals a marvellous amount of 
wealth; and yet mention has been made only of the 
best known and richest lodes. Nothing has been 
said of Vera Cruz, which contains most valuable 
mines, nor of Tamaulipas which has large deposits 
in its mountainous region. Nuevo Le6n and Tepic 
have been ignored, as also has Yucatdn, though all 
possessing argentiferous ores. As to the last of 
these states it is mentioned in the archives of the 
country's conquest that the Indians were in the 
habit of bringing to market silver and gold, and that 
near Peto, ores carrying the precious metals were 
known to exist. 

In Mexico gold is found either combined with 
other metals or in placers ; but gold mining cannot 
as yet be termed one of the established industries of 
the republic. It is indeed difficult to find a lode of 
argentiferous ore, which does not contain some pro- 
portion of gold, aside from the native gold that is 
found in many of the mines. Thus far however little 
account has been taken of the gold product of the 
various mines except in the sale of bullion containing 
a percentage of gold, or of ores exported to foreign 
countries for reduction. Hidalgo, Guanajuato, Zaca- 
tecas, Oaxaca, Querdtaro, Aguascalientes, Coahuila, 
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Sinaloa, San Luis Potosi, and all other silver pro- 
ducing regions yield gold, while native gold is found 
in the Oro district of the state of Mexico, and in the 
Santa Gertrudis and San Borja placers in Lower 
California, though through lack of facilities for com- 
munication the latter have never been worked to advan- 
tage. At Calamojuc, there are rich deposits of gold, 
silver, and copper, which for the same reason remain 
untouched, and in the municipality of Mulege are 
extensive beds of manganese. But as to the mineral 
wealth of California, the records are too confused and 
incomplete for further description. 

Chihuahua has been as little explored for gold 
mines as Lower California, and as to gold-bearing 
placers few are known at present. In the Guadalupe 
district, sixty-two miles northwest of the city of Chi- 
huahua, there are narrow searns of auriferous ore, 
and in the La Virgen mine, now being worked, 
native gold is found at points where the quartz unites 
with the compounds of oxide of iron and sulphate of 
lime, called by the miners Ticurubay. From the 
nuggets that are often found in the rivulets at the 
foot of the Cordillera, it is believed that the metal 
comes from the Greta hill, whence the croppings 
make into another hill at the base of which is the 
Virgen mine, the veins running parallel in stringers 
of high grade. In all the streams of this locality 
gold nuggets are found, indicating that the metal 
exists in abundance. On the Colorado hill, where 
work was begun in 1890, the ores are of such high 
grade that, notwithstanding the inadequate means 
employed, they have invariably yielded good returns. 
In the Matamoros canton, near the town of Guada- 
lupe in the Chinipas municipality, gold is obtained from 
the sands of the Otero and Chinipas river, and in De- 
gollado C9.nt6n there is a placer in the Dolores mining 
district, about one hundred miles from Temesachic. 

In Durango, gold is found in the mining district 
of Los Reyes, and in the Sierra de la Ascensi6n, near 



GOLD 131 

San Bartolo of the San Juan de Guadalupe district. 
Many of the people of San Bartolo earn a livelihood 
by skimming the surface for gold, and with system- 
atic methods of working, excellent results would 
doubtless be obtained. In the partido del Oro there 
are said to be rich and extensive placers worked cen- 
turies ago by the Spanish conquerors. The exact 
locality is unknown, though believed to be near the 
Sierra del Oro, which contains the mineral districts 
of Sauce and Magistral, in the latter of which the 
Cocina and Cocinera gold mines, now worked on an 
inconsiderable scale, yield a small modicum of profit. 

In the tenth canton of Jalisco is the Bosque min- 
eral district, near the Banderas valley, where wire 
gold in paying quantities is found in a white quartz 
formation ; but it does not appear that any attempt 
has been made to develop this promising region. 

Michoacdn also possesses gold deposits, especially 
to the southeast of Coalcomdn ; about thirty-seven 
miles from which is the Cerro de Chacalapa, supposed 
to be the source of the placers found in Chacalapa 
and Tabernillas. At a further distance of some 
twenty-nine miles we come to the Agua Hedionda 
placers, whose origin is in a limestone formation, 
beneath which" the veins migjht be found bv careful 
exploration. In these placers may be seen traces of 
ancient workings, and considering the wages earned 
by those who still wash out the gold, it is probable 
that under a more eflScient system good results 
might be obtained. In the Canada ward, munici- 
pality of Tetela de Campo, paying veins exist, which 
have thus far been worked only on an insignificant 
scale. 

The TitiHtzfn, Xaltepetlapa, Tlacualpican, and 
Nantzintiopa lodes, near the towns of Xolalpa and 
Tintla, are known to contain high grade ores, though 
nothing has been done as yet toward their develop- 
ment. All are situated a short distance from Chi- 
autla, in the state of Puebla. In Quer^taro there 
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are auriferous ores in Peiiamilliery and on the Rfo 
Blaneo, where the veins give fair assays. In San 
Luis Potosf the P&pulo and San Pedro hills, near 
Guadalcdzar, contain deposits which have been 
worked with no very satisfactory results. 

Sinaloa and Sonora are among the foremost states 
as to wealth of auriferous ores and placers. In the 
district of Culiacdn lodes have been discovered in the 
Colorado hill, in the Potrero, and the Quebrada 
Honda, as also in the districts of Badiraguato, Rico, 
San Jos^ del Oro, and San Antonio de los Buenos, and 
the placers of Toro, Naranjos, Toro, Buena, and 
Aldaraa, all of them as yet unworked, though said to 
contain valuable deposits. The lodes in the CosaU 
district, especially at Chilar and on the banks of the 
Casa Blanca rivulet, are also worthy of note. They 
carry fine gold in considerable quantity, and with an 
abundance of running water near at hand, could 
doubtless be worked at a profit with the aid of suita- 
ble machinery. About a mile from CosalA are the 
Golgonda and Nueva Golgonda mines, and close to 
them the Orito, Veinticuatro, and Palanao, where 
the gold is washed in troughs. The Magdalena 
district is reported as having very rich lodes, but 
most of them are unworked, or worked only in the 
most primitive fashion, awaiting only modern appli- 
ances to render them largely productive. 

In the Totaiquf and Calabazas placers, large nug- 
gets have been found of almost pure gold, and in their 
neighborhood is running water. In the Cafiada del 
Oro and the Caj6n de Guacomea, gold occurs in 
grains and stringers of considerable thickness ; and 
in the placers of Candelaria and Santo Domingo the 
metal is comparatively pure and plentiful ; but appar- 
atus is required to extract it from the bed of the 
stream. The deposit known as Los Placeres has a 
surface of about ten square miles where the gold, 
though in minute particles, is scattered throughout 
its extent. Water, though not in the ground in su£S- 
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cient quantity for a thorough system of working, 
could be obtained at several points within a conven- 
ient distance. 

In 1857 was discovered on the right bank of the 
Pdnuco river, and near the CopoU mineral region, a 
placer, named the Minillas, whose surface wealth was 
very great ; nuggets being found weighing more than 
70 grams, and worth about 80 cents per gram. Work 
was carried on without order or plan, and at a depth 
of ten feet or less obstacles were encountered which, 
through lack of suitable appliances, put a stop to all 
further progress, causing a homeward stampede of 
the 4,000 persons who had gathered on the spot. In 
1869, on the brow of a hill which rises to the south 
of this placer, and contiguous thereto, another of 
greater extent and oflfering still better prospects was 
disclosed. Shafts were sunk to a depth of thirty to 
sixty feet and with excellent results, seventy kilo- 
grams being taken out in a single day, of an assay 
value of about seventy cents to the gram, or an aggre- 
gate of $49,000. On the banks of the Cimarr&n river, 
and in the district of Rosario, gold placers of high 
grade were discovered in 1821, but very superficial 
work was done by those whom accident brought to 
the spot. Although a large quantity of gold had been 
obtained, through lack of means to excavate deeper 
than a single metre, work was abandoned, and except 
for a recent and abortive attempt on the part of a few 
diggers and prospectors, without machinery or even 
serviceable tools, has never since been resumed. 

With improved facilities of communication an im- 
pulse is being given to Oaxaca, which will soon bring 
about a perfect knowledge of the mineral resources 
of that state. As in other parts of the republic these 
resources have yielded but little, as yet, for under 
the old systems of milling and amalgamation, old but 
still in use, a large proportion of metal escapes with- 
out combining with the mercury. The principal 
quartz mines and deposits of Oaxaca are those of San 
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Miguel de las Peras, San Antonio del Rio, and San 
Pablo of the district of Villa Alvarez, in Miahuatldn. 
Of placers and beds there are at least a dozen ; in 
Etla are those of Santa Maria Pefioles and San Juan 
Cosald, and in NochistUn those of Tldlixtlahuaca. 
The trend of the auriferous lodes in tlie Peras min- 
eral district is from northwest to southeast ; they are 
narrow, and their matrix is usually in white quartz, 
tinged at times with oxide of iron, and where is some- 
times found gold of most beautiful color and in con- 
siderable quantity. The district has been recently 
visited by many foreigners, who carefully explored 
and studied it, among them Lord Brooke, who 
purposed, it was said, to take an active part in its 
development. There is still much ground to be 
explored in Oaxaca, where the lofty and rugged 
mountains have interposed obstacles hitherto almost 
insurmountable. 

In the district and municipality of Sahuaripa, in 
Sonora, are the placers of Cheltepin, Chinov^rachi, 
Canada de los Apaches, and San Jos^ de Teopari, 
where gold is obtained by the most primitive 
methods. Near the Yaqui river, at Bacanora, some 
six miles from Guadalupe, are the Mesa and Capulin 
placers, where the brothers Aguayo possess rich 
mines which for several years they have been work- 
ing to good advantage. In both banks of the rivers 
Yaqui and Mulatos, crossing the district of Sahuaripa, 
placers exist. In the district of Altar are those of 
La Cieneguilla, Las Palomas, San Perfecto, Sonic, 
Quitovac, San Antonio, and Sonayta, all of which 
are but poorly worked, only the coarse gold being 
obtained, which appears on the surface near the rocky 
trachytic layer forming the base. In Altar, there is 
a mining company of that name with a grant of 
more than 3,000 square miles of land, and with 
special privileges to exploit the lodes and placers of 
Los Llanos and Las Ci^negas. The placers have 
the largest immediate value, since for the working of 



QUICKSILVER 135 

the lodes a heavy expehditure would be required. 
The former have hitherto been worked at a disad- 
vantage by the dry process ; but it is the intention of 
the company to construct a canal conveying to its lands 
in sufficient volume the waters of the Pitiquito river. 
In the Jalacingo cant6n, in the state of Vera Cruz, 
imbedded among the craggy mountains of that region, 
there are some twenty-five gold-bearing lodes, all of 
them entirely unexplored. In Concepcion del Oro, 
and also in the mineral district of Pico del Teyra, 
near Mazapil, Zacatecas, gold mines have been 
slightly developed, but with such pristine methods as 
barely to return a livelihood to those who work them. 
In the partido de Nieves, of the same state, at the 
foot of the Sierra de la Ascensidn, is a mine named 
Nueva Mariposa, the ores of which, assayed at the 
mint of Zacatecas, proved to be of high grade. In 
the Mezquital del Oro, partido de Juchipila, there 
are also several auriferous lodes ; this district together 
with those above mentioned, being all that have yet 
been discovered in Zacatecas. 

During the earlier years of the viceregal period, 
the working of cinnabar mines was restricted by law, 
and this restriction was continued almost throughout 
the Spanish domination. Some years after independ- 
ence was achieved, the government realizing the 
importance of this industry as an aid to the unfolding 
of the country's mineral resources, adopted measures 
for its development. By decree of 1843 four prizes 
of $25,000 each were offered to those who, within one 
year, should extract 100,000 kilograms of quicksilver, 
at the same time exempting from taxation the mines 
and their products ; the latter to be afterward free 
from excise and municipal imposts. Employes and 
laborers in quicksilver mines were likewise relieved 
from personal taxes and military service. 

Cinnabar mines have been found in the states of 
Guerrero, Morelos, Mexico, Jalisco, Guanajuato, 
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Hidalgo, San Luis Potosf , •Zacatecas, Oaxaca, Quer- 

^tero, and Chihuahua, mainly in the plateau of the 
Cordilleras between 19*" and 22'' of latitude. 

Among the most noted are those of Huitzuco, at 
a short distance from the municipality of Iguala, in 
Guerrero, containing among others the valuable mines 
of Manuel Romero Rubio, Secretary of Gober- 
naci6n for the republic, and a man who has rendered 
valuable service to his country, not only in his official 
position, but as a powerful factor in its industrial 
development. The most common forms in which the 
metal is found at Huitzuco, are cinnabar, leving- 
stonite, sulphide of mercury and antimony, and the 
barcenite, composed of cinnabar, lime and antimony, 
discovered by Professor Mallet, and by him thus 
named in honor of the distinguished Mexican scien- 
tist, Bdrcena. The grades of the sorted ore vary 
between 7.77 and 9 per cent; though mines are 
being operated which yield as much as 15 per cent of 
mercury. Work is still prosecuted in the Cuahulote 
de los Muertos mine, the first one discovered in this 
district, and which gave its impetus to the present 
development. 

Guadalcdzar, in San Luis Potosf, is exceedingly rich 
in mercury, found in limestone formations, and extend- 
ing for a distance of thirty-seven miles. In this 
district were extracted within a twelvemonth 200,000 
kilograms of mercurj', and thus were earned two of 
the prizes offered by the government pursuant to the 
decree alluded to. The belt comprises a great num- 
ber of mines, whereof the principal are the San Jose, 
San Antonio, and Las Animas, with others in the 
mineral districts of Quiote, Coronada, La Tapona, 
and Santa Maria. 

In Quer^taro are plentiful deposits at San Jose de 
Iturbide, Culebras, El Doctor, San Onofre, and Rio 
Blanco, as well as in the Cerro de las Cabras. The 
metalliferous vein of Las Cabras is very extensive, 
reaching northwestward to the Lomas de la Desgra- 
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cia, and eastward as far as the Durazno mine, 
situated on the hill of that name, and in which is 
noticed the same irregularity in the metalliferous 
seams as appears in Las Cabras. The gang of these 
ores is limestone, and therein occur small but abun- 
dant globules of pure mercury, by the side of sulphur 
crystals, resulting from the reduction of the mineral 
by natural causes. In Deconf, hepatic cinnabar is 
found in abundance, the matrix being manganic or 
carboniferous slate. 

Guanajuato has mercury at Guadalupe, Atargea, 
and near the Ceja de los Gatos, where work has been 
attempted on several occasions without satisfactory 
results, due either to lack of skill in reduction or to 
defective appliances, for the metal occurs in sufficient 
quantity to be profitably worked, and near by are 
abundant supplies of fuel and other necessary mate- 
rials. In Jalisco, mercury occurs in the mining 
district of Martinez, near the town of Capula, in 
limestone formations, distributed in layers about 
seventy-eight inches deep, and carrying small quanti- 
ties of the metal with a grade of from two to three 
per cent. The Sierra de Salsipuedes, in the district 
of Los Lagos, has ores of heavy grade on a base of 
white feldspar intermingled with quartz. In the 
San Romualdo mine of that district, cinnabar has 
been discovered, yielding as high as fifty per cent, 
and with an average of ten or twelve per cent. 

Cinnabar of excellent grade occurs in Morelos, near 
MiacatUn, and close to Cuernavaca. There are, 
besides the cinnabar districts already mentioned, 
others at Chilapa, AjuchitUn, Tlalchapa, and Pre- 
gones, in Guerrero ; Temaxcaltepec, in Mexico ; Cerro 
de Pinadillo, Centeno, and El Fraile, in Guanajuato; 
ZimapAn, in Hidalgo ; Los Pinos, San Cosme, Som- 
brerete, and Mazapil, in Zacatecas ; the district of 
Etla, in Oaxaca; and the cantons of Ilay6n and 
Matamoros in Chihuahua. Bearing in mind the 
enormous consumption of mercury in the extraction 
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of the precious metals, it may with confidence be 
asserted that quicksilver mining will not only become 
a profitable industry, but will ofler greater induce- 
ments than the working of some mineral districts 
from which only gold and silver are extracted. 

Iron, the most useful of all the metals, is found in 
such vast abundance in Mexico, that could it be even 
partially utilized that republic would become one of 
the wealthiest of modern communities. One of the 
largest mines was discovered by Ginds Vdzquez del 
Morcado, in Durango, in ] 562, and in its appellation 
of Cerro del Mercado, still preserves his name. The 
hill, which is 4,800 feet long by 1,100 feet in width 
and 640 feet in height, is almost a solid mass of min- 
eral, averaging about seventy per cent of metal, and 
from which could be extracted more than 300,000,000 
tons of solid iron ; this only to the level of the plain, 
beneath which it probably extends to an unknown 
depth. Here is a source of wealth greater than all 
the gold and silver mines worked since the days of 
the Spanish conquest, or that shall hereafter be 
worked. This geologic phenomenon, unequaled per- 
haps in the world, has long excited the curiosity of 
mineralogists, but thus far has served no other pur- 
pose ; for the iron-mills in the vicinity, though pos- 
sessing good machinery, and in excellent condition, 
are of such limited capacity that all they can do is 
to supply the needs of their narrow field of opera- 
tions. 

Given the conditions soon to obtain, when Durango 
will be in direct communication with every section of 
the republic, and with the United States of America 
by means of the International railroad, then one or 
more companies working this mountain of iron might 
export its products at such prices as would almost 
defy competition. There are very few deposits, at 
present known, where the metal is found so nearly 
pure as on the Mercado hill. Moreover, its iron in 
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different degrees of oxidation is of the very best 
quality for manufacturing purposes, since ores of that 
class, on being reduced, yield a metal that is never 
brittle, as is the case when in the form of sulphides. 
The iron is also magnetic to a high degree, and its 
power is greater when the grain is fine. This may 
delay fusion, but the result is an excellent wrought 
iron, with none of the inconviences caused by earthy 
substances mixed with the ore. The Cerro del Mer- 
cado is but a mile distant from Durango, the capital 
of the state, a city of about 30,000 inhabitants, and 
one that could furnish labor sufficient at least for a 
nucleus of operations for many a year to come. 

Only second to the Durango iron beds are those in 
the Yucucundo and Zaniza hills and elsewhere in the 
districts of ZimatUn and Nochistldn, Oaxaca, the 
latter havinor the advantage of a lari^e coal-bed 
recently discovered at a short distance from Tlaxiaco, 
specimens of which have been sent to London for 
examination. Tehuantepec also possesses a number 
of valuable deposits, two in the mountainous region, 
and others on the Pacific plains, near Niltepec. 
Those in the central part of the Isthmus, close to San 
Juan Guichicovi, consist of small beds of micaceous 
specular iron. Mines are now being worked in Oax- 
aca, at Cahuacua, Peras, Elotepec, and Zaniza. 

Zimapdn, spoken of elsewhere as one of the 
richest argentiferous districts in Hidalgo, has exten- 
sive beds of magnetic iron, which is also found in 
abundance at Jacala in the same state. The Zima- 
pdn ore is of great variety in grade, ranging from 
twenty-five to eighty per cent ; but all of it is easy of 
reduction. It produces iron of remarkable strength, 
experiments made in England showing a resistance of 
about 4,000 kilograms to a square centimetre of section. 

Two iron foundries, the Encarnaci&n and Guada- 
lupe, supply the demands of the national, as well as 
of several state capitals, apart from imported pro- 
ducts. The former, of which the Guadalupe is 
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merely a branch, was built near the town of the same 
name, some twenty-five miles distant from Zimapdn. 
The ores worked by both foundries are taken from 
the Cerro de Canjuedec, an Othomf name signifying 
bluestone. On this hill is an immense mass of mag- 
netic iron, and likewise of brown ore, for the smelting 
of which the best combination is found to be six 
parts of the former to one of the latter, clay and 
carbonate being added to the compound. Michoacdn 
de Ocampo has excellent iron beds, especially in Coal- 
comdn, where the metal seldom appears in lodes, the 
most common form being that of irregular beds of 
igneous origin. In the vicinity of the town of Coal- 
comdn the masses of iron ore attain to immense 
proportion, and is found in formations having all the 
characteristics of eruptive rocks. Sometimes the ore 
has forced its way between crevices of cretaceous 
limestone, and frequently that class of veins follows 
the direction of the sedimentary layers, giving them 
the appearance of stratifications. The most common 
varieties of iron at Coalcomdn are magnetic, specular 
or oligistic, and hematite. 

There are two iron mills in the state of Jalisco ; 
one in Tunja works red and brown iron ; the other at 
Comanja uses the brown and red hematites, and 
carbonated iron. On the Jumilar and Cuitlanapa 
hills in the district of Huitzuco, in Guerrero, iron is 
found in great abundance, the hematite variety pre- 
dominating. In Puebla it exists in Matamoros IziScar, 
on the Pastoria and Tepoxtepetl hills of the Tejaluca 
municipality, and likewise in the municipality of 
Tlapanala, in Tecomatldn and OlomatUn, and in Pefia 
de Ayuquila of the AcatUn district. Iron is also ex- 
ceedingly plentiful in the portion of the Sierra Madre, 
lying in the state of Nuevo Le6n, but though of 
the best quality, no attempt has yet been made to 
work these deposits. The mines of magnetic iron 
situated between the Uxpanapa river and the town 
of UsutUn on the isthmus of Tehuantepec, within 
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the state of Vera Cruz, are extremely rich, and could 
be worked, using the beds of tertiary liquites contig- 
uous to them near Moloacdn. Finally iron ores in 
their several varieties are to be found more or less 
abundantly in nearly all the states ; but are worked 
on a limited scale, on account of the small demand 
for their products. 

Lead is found in many portions of Mexico, at some 
points in the form of galenas in connection with argen- 
tiferous ores, in others entirely independent of the 
silver. Lead mines, properly so called, are found in 
considerable quantities, and among them special 
mention is due to the Lomo de Toro lode, in the dis- 
trict of Zimapdn in Hidalgo forming a large deposit 
of galena, generally associated with brown iron, calc 
and fluor-spar with pyrites, white lead, and some 
sulphur. The galena mines of Lomo de Toro, have 
yielded, it is said, as much as 11,000 tons of metal. 
The galena in the Cardonal, of the same district, 
alternates with layers of mart and bituminous rock, 
and masses are met with, associated with carbonate 
of lead, of which on the Cerro de las Maravillas 
several mines are in operation, producing carbonate 
of lead in great quantities. 

Quer^taro has valuable lead mines, quite a number 
of high grade ores lying in the vicinity of the Cerro 
del Doctor, whence have been extracted by the abor- 
igines all the ores used for reducing the argentiferous 
minerals of the San Juan Nepomuceno lode. In 
Cadereyta there are many mines in which the silver 
ore is not milled, but left with the lead taken out of 
it ; galenas, sometimes rich in silver, are also common 
in the Sierra de San Francisco, where carbonate of 
lead is also found in abundance. The lead found in 
several silver veins of the Santo Domingo district, 
near Chihuahua, being extremely fluxible, is used in 
smelting its argentiferous ores. There is much lead 
also in the cantons of Iturbide, Victoria, Galeana, and 
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Ra.y6n. Noticeable for their size and richness are 
the lead deposits of Matamoros Iziicar in Puebla, 
which would, if properly worked, yield excellent re- 
turns ; and the same may be said of the extensive 
galena bads existing in Tehuacdn and other localities. 
Compact antimonial galena is found in Tehuacdn, 
flattened in the fissures of the slate it joins together. 
Oaxaca has very fine lead mines in Magdalena de 
Teitipat, district of Tlacolula, San Miguel Sola, Villa 
Alvarez, Choapdm, and in the mineral region of Yucu- 
cunda in Nochistldn, all of them in the best condition 
for exploitation. In addition to these, lead is found 
in Oaxaca in all the argentiferous lodes of the dis- 
tricts of Hostotipaquillo, Piguano, Cuale, Etzatldn, 
and Tan^azula. In the Bramador, Jalisco, there are 
several different varieties of galena, of a grade suitable 
for profitable reduction. The galenas on the Campe- 
chana hill, district of Le6n in Guanajuato, are very 
rich in lead, which is found in argentiferous lodes, 
forming a belt about twenty-three inches in width. 
These galenas, if melted by blast, exhale a strong 
odor of selenium, and yield nearly eighty per cent of 
lead and six of silver. There are many other lead 
mines in the state, those of Atargea being extensively 
worked. 

Nuevo Le6n has argentiferous sulphides of lead in 
Santa Catalina, Mederos, and Zaragoza ; and the same 
metal abounds in Agualeguas, Galeana, Vallecillo, 
Salinas, Victoria, Monterrey, and Villa Aldama. In 
the district of Asientos de Ibarra, Aguascalientes, 
the Penuela lode is very rich in white carbonate and 
sulphide of lead. The same remark applies to tlie 
San Jer6nimo, Refugio, Veta de Enmedio, and Palmira 
lodes, which, when lead predominates, are used as 
fundentes, or aids for the treatment of silver ores. In 
tlie state of Mexico lead ores are abundant, especially 
in Sultepec, where many mines of argentiferous, as 
well as of pure lead, are being worked, most of them 
yielding excellent results. Nevertheless, with lead 
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as with other mines, comparatively little has been 
done in Mexico in the way of their exploitation, and 
here lies neglected another source of almost inex- 
haustible wealth. 

Mexico possesses immense copper beds, most of 
whii'h are still untouched. It is doubtful whether 
her production of this metal exceeds 7,000 tons a 
year, and yet its working might be made as profitable 
as that of the precious metals, with the advantage 
that its fluctuations in prices in the markets of the 
world, are, as a rule, comparatively small. Among 
the most noted mines are those of Michoacdn, the 
Oropeo, Inguardn, and Churumuco. The Inguardn 
mines are situated near the old hacienda Tejamanil, 
on the plateau of the JoruUo volcano, and about 1,600 
feet above the plains stretching thence toward the 
northwest. The mountains where they exist forni a 
succession of rugged, almost inaccessible, peaks, on 
the upper part of which appear the croppings of 
metalliferous masses trending from east to west, with 
a width varying from 92 to 184.85 feet. The most 
common ores worked are those of 3^ellow copper or 
chalcopyrite, which is a double sulphide of copper 
and iron, the average grade being more than twenty- 
five per cent. The Oropeo beds are in feldspathic 
porphyry, similar to those of Pachuca and Real del 
Monte, and situated about 1230 feet above the level 
of the plain, with a width varying from 33 to 118 
inches. The most common ores extracted in Oropeo 
are chalcopyrites, chalcocite, bornite, and cuprite, 
which in the reduction yield about^ fifty per cent of 
copper, some silver, and a trace of gold, with a gang 
of exceedingly hard quartz, having strong respaldos 
or walls separating the lode from the rock. At a 
short distance from the San Cristdbal, the principal 
mine of the Oropeo lode, is China hill, abounding 
in its croppings with crysocoUa and carbonates of 
copper, and showing old excavations and dump piles. 
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a proof that considerable work was done there at 
some time in the past. The Churumuco mines, con- 
taining the highest grade ore in the belt, are situated 
a little more than a mile northeast of the town of its 
name, on the right bank of the Mexcala, and with 
many lodes whose croppings extend over the hills 
along the river's bank. The predominating rock is 
of dioritic porphyry, with many crystals of horn- 
blende. The earliest working of this lode was on 
the Maydpito hill, and the ores extracted therefrom, 
notwithstanding the imperfect means of reduction, 
frequently yielded a grade exceeding sixty-five per 
cent. Other beds exist in the Conguripo hacienda, 
near Huacana, in the districts of Tacdmbaro, Hue- 
tamo, and Coalcomdn, and likewise in the mining 
localities of Pungarabato, Purungueo, Papacinddn, 
Curucupaseo, and Zitzio. Most of the copper beds 
in Michoacdn have been worked only at intervals 
with few hands and without machinery ; and their 
ores, after being subjected to the action of heat in a 
furnace, were utilized in the reduction of silver ores 
by the patio amalgamation process. 

Copper beds are found in Tejupilco, in the state 
of Mexico, the metal occurring in the varieties of 
gray and native copper, and in either case abundantly. 
The Bramador lode, in Jalisco, has the Santa Cata- 
lina mine, where copper is obtained with a small 
grade of silver; the metal is found also in the mining 
districts of Ameca and Autldn, and on the Roble, 
Rebozadero, and Fuerte hills, in the mining region 
of Comanja. The Ameca ores are oxides of copper, 
together with malachite, flecked copper, yellow 
sulphides, and a large percentage of silver, and in 
those of Autldn sulphureous copper with malachite 
exists in large masses. 

S(^nora possesses rich beds of copper all available 
for profitable working, the principal deposits lying in 
the districts of Hermosillo, Guaymas, Sahuaripa, 
OpoBura, Magdalena, Altar, Alamos, and Arizpe. 
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In Hidalgo, copper lodes are found in the district of 
Zimapdn. Zacatecas has the copper mines of Mazapil, 
where yellow copper is found, and with it malachite, 
bournonite, azurite, and other varieties. In Veta 
Grande, Ramos, and Bolafios, in the same state, cop- 
per ores are utilized in the amalgamation of silver 
ores, and the same use is made of those found in 
TepezaU, Aguascalientes, and the districts of Le6n, 
Sierra Gorda, and Guanajuato. 

Guerrero has copper in the district of Taxco, in 
several varieties, gray green and yellow, and oxide 
of fluted blue copper, which class of ores also abounds 
in the Aldama, Morelos, Minas, and Tabares districts. 
There are beds near the Tlatlay hill in Tlaxcala, and 
in Sinaloa in the districts of Sinaloa, Kosario, and 
Concordia where flecked copper predominates, though 
pure black oxide exists near San Ignacio, and copper 
pyrites and silicates of copper in Bacamacari. Vera 
Cruz has copper in Zomelahuacdn, and San Luis 
Potosf in Catorce and Salinas. The districts of 
MiahuatUn and Villa Judrez, already mentioned in 
connection with Oaxaca^s mineral wealth, contain 
valuable beds, and Chihuahua is also a large producer 
of the metal. In the northeastern corner of the 
latter state, in the Galeana partido, lies the Santa 
Rita del Cobre mine, on the Sierra del Cofre, where 
are numerous deposits ; others are found in Jimenez, 
Iturbide, Arteaga, Matamoros, and near Mineral del 
Oro, where are many beds of pyrites and corbonates 
of copper. 

Lower California contains an abundance of this 
metal. In Santa Agueda there are more than thirty 
mines in operation, and yet their total product is 
little more than 5,000 tons a year, this slender output 
being due to imperfect methods and lack of enter- 
prise. Other beds exist in the municipalities of La 
Paz, San Antonio, Todos los Santos, Santiago, Mul- 
eg^, and Comondii. In the state of 'Chiapas were 
recently discovered the great copper mines of Santa 

10 
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F^, in the mountainous region near Tabasco. This 
vast deposit is contained in a large rock about 300 
feet in length by 120 in height, where explorations 
show that one fourth of the portion exposed is copper 
ore, the yield of which, from what is already in sight, 
will be at least 250,000 tons of metal. At the foot of 
the rock, a shaft sunk to a depth of seventy feet, has dis- 
closed even richer ore than that which is above, 
some of it yielding thirty to thirty-five per cent of 
copper, nine to ten ounces of gold, and $75 to $100 of 
silver per ton. The company purposes to make a 
thorough exploration of the waterways, and will prob- 
ably choose a shipping point either on the Pichucalco 
on Teapa river, and construct thereto a railroad. A 
continuation of the Santa Fe beds toward the south- 
east are those of Victoria, recently discovered, the 
assays of their ore showing 108 ounces of silver, three- 
quarters of an ounce of gold, and thirty per cent of 
copper per ton. In Chiapas, though as I have said 
almost entirely unknown as to its metalliferous 
wealth, there were extensive mineral workings in 
prehistoric times, for in both the above locations have 
been found dump piles, overgrown with large trees, 
and beneath them subterranean excavations, with 
tunnels that have no visible outlet. A few articles 
of pottery and ancient relics have also been unearthed. 

Zinc ores are but little known in Mexico ; at least 
in the shape of Calamine, though blende abounds in 
all the mining region ; but the heavy expense neces- 
sary for its exploitation has thus far prevented 
the extraction of the metal on any considerable scale. 

In the mining districts of Xochiapulco and Xoch- 
itldn, in the state of Puebla, blende is often found, 
assaying, according to some authorities, fifty per cent 
of zinc. Taxco, in Guerrero, contains blende in large 
quantities, mixed with argentiferous ores, which com- 
pound also occurs in Mazapil^ Sombrerete and Plate- 
ros, in Zacatecas, whose rich deposits almost justify the 
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working for zinc, apart from the silver contained in 
them. In the Remedios, Jalisco, there are beds that 
might be profitably worked, and in Comanja, of the 
same state, blende forms the main component of 
argentiferous lodes. 

As to platinum, only insignificant quantities have 
thus far been obtained in the municipality of Aca- 
pulco and the district of Tabares, Guerrero. The 
ferruginous clays of Santa Maria de los Alamos, in 
the district of Jacala, Hidalgo, have been carefully 
assayed by mining experts, without detecting in 
them the metal in paying quantity. In the state of 
Vera Cruz, in Zorra, Ixtatetla, and Huastequillo of 
the district of Chicontepec, and at some other points 
in Mexico, platinum is said to exist, but the informa- 
tion as to this mineral is so scanty and incomplete 
that is unnecessary to treat of it at length. 

Tin is one of the metals as yet but little utilized, 
although there are plentiful deposits in many portions 
of the republic. Guanajuato has several varieties in 
the district of that name, at Mesa de Moreno, 
Cacachilas, Cerro Macho, Estanera, Rancho Estrada, 
Mesa Encina, and Presa Arroyo in Allende, and in 
Jaralillo and Estancia in the district of San Felipe. 
Most of the metal found in Guanajuato is Cornwallis 
tin or estano de acarreo, rarely appearing in veins. 
Sonora has beds in the districts of Sahuaripa, Arizpe, 
and Ures ; and there are others also in the croppings 
of trachytic porphyry on the Chiquihuitillo hill, 
Aguascalientes, in the form of oxides. 

The district of Catorce, in San Luis Potosf, con- 
tains good tin mines, and in the washed soil of the 
mesas or table-lands of San Jos^ Buenavista and La 
Cruz there is an abundance of tin. The granitic 
rocks on the summits of the Sierra de la Estanera, 
close to the Comanja mining district, contain tin 
ores, both rich and plentiful, some of them yielding, 
it is said, from seventy to seventy-five per cent of 
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metal. Ore is likewise found in the cant6n of Teo- 
caltiche, in veins or lodes, one of which has been 
worked by the company which owns the Vallecitos 
mines, and with excellent results. At San Jos^ del 
Estano, the metal occurs plentifully in placers of 
great extent, where it is found to a depth of five or 
six feet from the surface. 

But of all the Mexican tin mines none can be 
compared with the immense deposits of the Coneto 
region, situated about thirty-six miles south of the 
partido of Ind^, in Durango, near the Sierra of San 
Francisco. The predominating formation is calca- 
reous trachyte, and the beds, which are of vast 
extent, if properly worked, could not fail to give large 
returns, the ores yielding thirty-five to seventy-five 

fer cent of metal, most of them in the form of oxides, 
n the Sierra Bacaria is found, also in trachytic rock, 
tin ore associated with arsenic, bismuth, iron, and 
tungsten, carrying from eighteen to twenty-three per 
cent of metal. 

Several species of bismuth have been discovered in 
Mexico. In its native form it is obtained from the 
Cristo mine ; in sulphides on the Gk)nzalez hill, near 
Ojo Caliente, in the state of Zacatecas ; on the Sierra 
of Santa Kosa in Guanajuato, there is selenide, which 
has juelded from fifty-nine to sixty-seven per cent of 
metal, the ore being a sesqui-selenide, which has 
received the name of guanajuatita. 

Ochre exists in San Luis Potosf, close to the tin beds, 
situated at a short distance from the Santuario del 
Desierto, the assays running as high as seventy-one 
per cent of metal. These beds of ochre are apparently 
in favorable condition to be utilized, and would pro- 
duce at least sufficient for the requirements of the 
home market. Bismuth has also been discovered in 
Quer^taro in the Sierra del Doctor and in Vizcarr6n ; 
and the tellural bismuth, found on the Sierra of 
Tapalpa, Jalisco, yields forty-eight per cent of metal 
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Mexico possesses mines of cobalt, sodium, antimony, 
nickel, and other metals, which have never been 
worked to any extent, simply because they offered no 
chances to make large fortunes within a short time, 
and at little risk. Nothing but silver mines ever 
engaged the attention of Mexicans, or of the foreign- 
ers who for many years have sought their fortunes 
in this country, none of them realizing that this was 
but one of many occupations affording chances to 
realize their hopes. Base metals were neglected until 
needed for industrial requirements, and even for the 
working and reduction or silver ores. Steam engines 
and smelting furnaces were fed with fuel from the 
forests, the destruction of which caused great and 
almost irreparable evils to agriculture. By many it 
was believed that coal could not be found, or if found, 
would not be in sufficient quantity for industrial needs ; 
but this idea was vbased on false reports that had been 
spread throughout the country. No sooner did the 
federal government undertake the work of exploration 
than carboniferous beds were discovered successively 
in Sonora, Michoacdn, Oaxaca, Puebla, Guerrero, 
Vera Cruz, Coahuila, Nuevo Le6n, Tamaulipas, 
Tlaxcala, Mexico, and other states, many of the spec- 
imens assaying eighty-two per cent of coal, and none 
less than forty-one per cent, with heating power 
varying between fifty-five and eighty-two. 

The chief coal region of Sonora is about one hundred 
miles from the river Yaqui, and forms an oblong 
basin surrounded by mountains, in which devonian 
and Silurian formations predominate. This basin has 
neither valleys nor plains within it. but the ground 

{)resents elevations, within which the coal layers over- 
ay a stretch of country nearly 7,000 square miles 
in extent. The first of these layers appears on the 
Soyapa river stretching toward the south, to the left 
margin of the Yaqui river which cuts it in its course ; 
it then traverses Tomichi, Onatos, and Moba, running 
to the southwest as far as Buenavista. Coal beds 
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succeeding each other, are visible in all the glens, 
near La Barranca, overlying the fells as far as the 
town of Cuaqui. The eastern brows of the Pilares 
ridge show coal measures of different dimensions, 
more or less decomposed in the exterior. Within the 
carboniferous belt there are deposits of gold, silver, 
copper, iron, and other metals. The metalliferous 
formations reach to a depth of from 200 to 600 feet, 
where the primitive carboniferous layers appear, which 
as a formation anterior to the rocks carrying the ores, 
cause all traces of the latter to be entirely lost. The 
coal in this part of Sonora is known as anthracite ; 
but noted for the absence of sulphides and such other 
minerals as detract from the quality of the Pennsyl- 
vania coal fields, iron and lime being the only foreign 
substances which it contains. Coal has been known to 
exist in these regions for upward of thirty years, 
during which it has been extracted for metallurgic 
operations, shafts being sunk merely to the water 
level, when they were abandoned, and new ones 
opened. 

Coal of the best quality has been discovered in the 
region close to San Marcial, where at a depth of about 
sixteen feet it is found in beds six or seven feet in 
thickness, and occupying, it is said, an area of more 
than 1,000 square miles. The coal fields, which 
brought about the organization of the Sonora railway 
company, distant about twenty-two miles from the 
Ortiz station, belong to a Mexican company now 
engaged in working them, and the borings made over 
an extent of some two hundred miles have revealed 
the existence of four different beds, varying from two 
to twenty-one feet in thickness. Elsewhere, the 
presence of carboniferous beds throughout this region 
is well established, for in the ravines and gullies a 
number of layers are exposed to view, invariably 
maintaining their almost horizontal trend. In a word, 
when the carboniferous districts of Sonora come to 
be thoroughly worked, they will bo found to consti- 
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tute one of the most extensive systems of coal meas- 
ures on the face of the earth. Companies now working 
a portion of this region would render benefits almost 
beyond calculation to the country by building a railway 
to connect it with the centre of the republic, where 
they would undoubtedly find a better market for 
their products, so greatly needed all over the metal- 
liferous belt, for the development of which fuel 
in large quantities is required. 

In the state of Michoacdn the presence of deposits 
is known in the district of Tula, containing coal in 
large quantity, and of excellent quality ; but nothing 
has been done with them as yet, though their work- 
ing would be of great benefit, as also would that of 
the mines in the districts of Coalcomdn, Curucupaseo, 
Tzitzio, Santa Clara, Xiquilpdn, and Purudndiro, and 
those of the haciendas Las Trojes and San Antonio 
de las Huertas, situated respectively in Los Pinos 
and Santa Barbara. 

Carboniferous fields are plentiful in Oaxaca, and 
according to official data, over one hundred have 
been reported. Almost without exception, their coal 
has a large percentage of combustible material, and 
offers no serious difficulties to exploitation, which will 
doubtless be undertaken on a considerable scale when 
the southern railway shall be terminated, and some 
of the mines are connected therewith by branches. 
Most of the beds are in TezoatUn, Tlaxiaco, Senzon- 
tepec, San Andres, Amoltepec, Ixtayutla, Ayuquila, 
Intatfo, and Etla. 

Puebla has a number of coal strata in the districts 
of Matamoros Iziicar, Acatldn, and Chautla. There 
is a bed in the district of Huauchinango of bulla 
gX^sa, or greasy pit-coal, on the Tambor hill, fifteen 
miles northwest of Xico, and other mines exist in 
several points of the state. The fields stretching 
from Acatldn by the town of Petlalcingo, and across 
the Chiltepin rancho, run southwardly as far as the 
Pena de Ayuquila, and are immensely rich, appearing 
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in layers above carboniferous limestone. Near Ayu* 
quila there are a number of rich mines of lithoidal 
carbonated iron, and many more in Tecomatldn and 
Olomatldn; the carboniferous layers are numerous 
in some of these districts, and of considerable thick- 
ness, with sufficient coal for all the country's indus- 
tries for many years to come. According to the 
estimates formed by the mining engineer, S. Ramirez, 
the surface of the carboniferous region in the states 
of Oaxaca and Puebia is 714 square miles. Tecom- 
atUn coal assays sixty-six per cent with nineteen of 
yolatUe matter; Olomatldn contains about fifty of 
carbon and nine of volatile substances; Chiltepfn, 
sixty-two of carbon and thirty-one of volatile sub- 
stances ; Ayuquila, seventy-six of carbon and fourteen 
of volatile substances ; and Barrancade, sixty parts of 
carbon and twenty-one of volatile matter. It would 
be impossible to find more suitable districts for the 
production of iron than those of TecomatUn and 
OlomatUn, and the southern portion of the state of 
Puebia, for with the unmerchantable coal might be 
milled all the iron extracted from the mines, and with 
the certainty of the mineral coal finding at all times 
a ready market. 

The federal government, aware of the great benefits 
to be derived from the development of those regions, 
has rendered aid to the company constructing the 
Ferrocarril Carbonifero, but under the express condi- 
tion that the price of its coal shall never exceed ten 
dollars per ton. The state of Puebia, seconding the 
efforts of the government, grants valuable franchises 
to parties undertaking the exploitation of coal-beds 
lying within its limits, not only in the districts men- 
tioned, but also in Matamoros Iziicar, where layers 
are found of greasy and anthracitous hullas of great 
caloric power, and containing a high percentage of 
carbon. The chief centres of the Matamoros Iziicar 
district are the towns of Texaluca and Ahuatldn, and 
the Limontla and Tenancuitlapitl hills. The coals 
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called Coraz6n de Marfa de Texaluca are of slaty 
bulla containing forty -three per cent of carbon and 
sixteen of volatile substances, those found in Guad- 
alupe and San Francisco yielding the same propor- 
tions. The Limontla coal is richer, holding oighty-(»ne 
of carbon, and only two of volatile substances. Not 
far from these points are the town of Tepexco and 
the Moreno hill, where iron of excellent quality of 
the specular and hematite varieties is found in abund- 
ance, and mio[ht be worked to advantage with the 
output of the coal-beds to which they are adjacent. 
In Alatriste district, in northern Puebla, in the 
Taquescuinco barranca or ravine, coal exists in large 
quantities, as well as in the Taltatzaico barranca, in 
the district of Chignaguapan. The assays of these 
coals yield forty per cent of carbon and thirty-five to 
thirty-eight of volatile matter. 

Tlaxcala possesses a carboniferous region near San 
Francisco de Temetzontla, in the district of the capital. 
The coal beds in the barranca separating the towns 
of Temezontla and Huexoyuca, belong to the pisiform 
lignites, the assay of which yields twenty-two to 
twenty-five per cent of carbon and fifty-one of volatile 
substances. Hidalgo with all her wealth of silver, 
lead, iron, and other ores, contains also coal in several 
varieties at Jacala and Xilitla, Yahuatica, and 
Zacualtipdn ; in the first two it belongs to the class 
of anthracite hullas, and in the last two to the lignites. 
Xilitla and Jacala coal contains a large percentage of 
carbon. There are coal beds in Vera Cruz to the 
northwest of Jalapa, in the municipality of Tlacolula ; 
likewise at the Arellano rancheria, where the seams 
appear to be a continuation of the former, extending 
to Huichila, and the Blanca Espuma hill, a short 
distance from the rancheria. Deposits also occur 
around the Villa de Pdnuco, stretching to Tancas- 
nequi in Tamaulipas ; but the best coal in this state 
is found at Tempoal, assaving seventy-one per cent of 
carbon and twenty-five of volatile matter. 
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Extensive coal mines exist in the state of Coahaila, 
some of which are now being worked to advantage. 
Among the best known are those of San Felipe, 
belonging to C. P. Huntington, from which were 
extracted in the first year's operations more than 
150,000 tons, and in 1892 more than 250,000 tons. 
The deposits are very extensive and will doubtless 
yield largely for many years to come. The carbon- 
iferous formation at the foot of the Santa Kosa ridge 
consists of a laver of clay, slate, carboniferous sand- 
stone, and two beds of coal close to each other, about 
four feet in thickness ; this formation stretching from 
Nacimiento on the bank of the Sabine river, nearly to 
the Presidio of Rio Grande, where layers of coal 
may be seen on the very surface. Toward the south, 
the carboniferous region is enclosed by a number of 
ridges, as those of Aguanueva, Patos, and Parras, 
Alamo, Encinas Herraanas, and Mota, and by the 
Saltillo, Parras, and Patos valleys, the formation ex- 
tending thence to the Bolson de Mipimf, while at 
Nochebuena and Las Animas carbonaceous clay is 
encountered, and near the Presidio del Norte, there 
is on the surface a coal bed more than eleven feet in 
thickness. Coal occurs on the Mesas de las Hormi- 
gas, and likewise in the southern portion of the canon 
where Saltillo is situated. The general formation 
extends from Nacimiento to Ciudad Porfirio Diaz on 
the Rio Grande, following the margin of that river 
as far as the outlet of its affluent, the Sabine, and is 
limited on the south by the Patos ridge. The entire 
carboniferous region of Coahuila extends, according 
to the engineer Ramirez, over nearly 5,000 square 
miles, some of its products, as at the San Felipe 
mines, containing as much as seventy per cent of 
carbon. It is indeed a matter for surprise that these 
immense deposits should be utilized only for export- 
ation, and that no railway has been built to carry their 
products to the silver mining districts of the republic, 
where they would find a ready and profitable market. 
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In the district of Cadereyta, in Querdtaro, a con- 
siderable number of coal beds have been discovered. 
Tamaulipas has mines at Ciudad Guerrero, Matamoros, 
Camargo, Tancasnequi, and Ciudad Mier. Chihuahua, 
though only slightly known as a carboniferous region, 
has rich deposits in the Sierra Rica, between the 
presidios of San Carlos and La Frontera, with others 
at Galeana, Jlayon, Ojinagua, Aldama, and the cant&n 
of Bravo. In Zacatecas beds are found in the Sierra 
de Teraascal, and in Durango there are several of 
excellent quality. Morelos has coal in the municipal- 
ity of Tlaquiltenango, district of Tetecala, and in 
Guanajuato and San Luis Potosf there are also 
carboniferous formations. Nuevo Le6n has an 
abundance of serviceable coal, especially in the 
municipality of Villa Aldama, and in Latnpazos, 
Galeana, Zaragoza, and San Nicolds Hidalgo. In 
Jalisco beds are found not far from Lake Chapala. 
The state of Mexico has deposits in the district of 
Texcoco, and in the Guadalupe ridge there is anthra- 
cite and lignite of the best quality. Other states, 
but little explored for coal as yet on account of their 
sparseness of population, are believed to possess 
strata of more or less extent. Among them is 
Tabasco, in whose territory a bed has been discovered 
at Puente de Piedra, and another on Playa de Jimdnez, 
the latter more than three feet thick, and extending 
over a surface of 217 square miles. 

Thus it will be seen that Mexico is well supplied 
with this, the most useful of all mineral deposits, 
and with the development of her manufactures, and 
especially her iron manufactures, for which there is 
abundant material lying ready at hand, that this, 
source of wealth will be more largely utilized is 
beyond a peradventure. While many of the seams 
are too narrow or of too poor a quality for profitable 
working, there are numerous deposits which, with 
scientific and economical development, would yield 
an ample revenue, whether extracted for exportation 
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or for local use. Of their value we have sufficient 
evidence in the operation of the mines of Collis P. 
Huntington at San Felipe, in Coahuila, with their 
output of 250,000 tons a year; nor is this an 
exceptional instance of what may be accomplished 
with the aid of capital and well directed enterprise. 

Beds of graphite, extensively used not only in the 
manufacture of lead pencils, but in some of the 
mechanic arts, have been found near the Real de San 
Marcial in Sonora, extending over some twenty - 
five square miles. It has the appearance of the 
ostraceous variety, containing a very small proportion 
of oxide of iron, and can be worked without difficulty. 
Graphite is also found in the district of Zimapdn, 
Hidalgo, in immense Quantities, mixed with clay, 
from which it is easily aetached, yielding a grade of 
more than twenty per cent. The deposit can be 
cheaply worked, and is free from foreign substances 
that might detract from its market value. 

Both asphaltum and petroleum abound in Mexico, 
especially on the gulf slope, in the states of Tamauli- 
pas. Vera Cruz, and Tabasco, while on the high 
plateau they are found in Mexico, Puebla, and 
possibly Guanajuato and Quer^taro, and on the Pacific 
slope in Oaxaca, Morelos, Michoacdn, and Jalisco. 
About fifteen miles south of Soto de la Marina in 
Tamaulipas there is a rich petroleum spring, and 
several asphaltum beds in the same state. On the 
shores of Laguna Madre, and on those of the Morelos, 
San Andres, and Champaydn lakes, petroleum flows 
plentifully from many springs, and mineral tar and 
asphaltum frequently run in a molten state over the 
ground, under the action of the sun's rays, the same 
phenomenon occurring at many points along the 
margin of the Tamesfn river. Vera Cruz contains 
these mineral compounds in perhaps greater abundance 
than Tamaulipas, the principal beds lying near Jalapa, 
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in the municipality of Pdnuco, Minatitldn of the 
Jalacingo cant6ny near the bridge called Quilate, 
municipality of Atzatldn, and in that of Tlapacoyam 
on the Vega lands. The asphaltum deposits in the 
cant6n of Jalapa are at a short distance from the 
Chicuasi rancheria in the municipality of Artopam. 

They are of the basaltic formation, which pre- 
dominates throughout the cant6n of Jalapa, and in 
some spots the clefts in the basalt, vertical, and 
horizontal alike, serve as outlets for the tar which in 
great quantities covers the rocks. Petroleum is also 
visible in some cavities of the rocks where it is 
mixed with water. At the town of Moloacan there 
is asphaltum on the mai^n of an arroyo tributary 
to the Coatzacoalcos. In Aginche and Copacao, of 
the jurisdiction of Fdnuco*in the same state, are 
large beds of asphaltum, and others in Taneliim ; 
there are petroleum springs in Chinameca, near Gila 
lake ; in the hacienda of Cbapapote, on the banks of 
the Tuxpan river and at many other points. It may 
be said that all are as yet almost untouched, for the 
work thus far accomplished has been of little import, 
though there is no obstacle whatever fo the develop- 
ment of these deposits, and with the certainty of an 
enormous yield. 

Asphalt and petroleum are very abundant in 
Tabasco, one of the principal deposits being at Estan- 
cia Vieja, some twelve miles from San Juan Bautista, 
where the asphalt and petroleum are mingled, 
mineral tar predominating, which might be readily 
extracted. Petroleum of a grayish color caused by 
oxidation, is plentiful in the district of Macuspana ; and 
by sinking shafts, oil of superior quality could doubt- 
less be obtained. Tests of petroleum taken almost 
from the surface have yielded fifty per cent of excel- 
lent lubricating oil. These springs are on the shore 
of a small lake which empties into the Macuspana 
river, and the latter into the Grijalva, so that the 
oil could be easily transported, both lake and rivers 
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being navigable for vessels of small draught. About 
two miles from the town of Macuspana at a point 
known as Las Tembladeras, asphaltum is also plentiful, 
and by merely pressing the ground with the foot it 
oozes to the surface through numerous cracks. Some 
nine miles to the northeast of Macuspana, at a place 
called Tortuguero, under a thin layer of sulphate of 
strontian, fluid petroleum is found so clear in quality 
that it might be taken for naphtha. This liquid is very 
inflammable, for when making some experiments, it 
took fire the moment a flame was brought near 
it. The region of mineral oils in Tabasco extends 
over sixty-two square miles ; though its products are 
very abundant and* rich, and their exploitation easy, 
operations have thus far been restricted to mere 
prospecting trials, on the^ground surface the samples 
obtained being all that could be desired. Chiapas 
also possesses asphaltum beds, the best known being 
those of San Diego la Reforma, San Pedro Chen- 
alh6, San Miguel Mitontic, and Villa de Teopisca; 
the most abundant as well as the purest is that of 
Chenalh6. 

Among the petroleum springs of the central table- 
land, mention may first be made of those in the Villa 
of Guadalupe Hidalgo, distant about half an hour's 
journey from the national capital. These springs 
have never been utilized, for the reason that they are 
situated in the very streets of the town, and that the 
indemnity paid for working them would probably be 
more than would be justified by the returns. Puebla 
has petroleum springs and beds of merchantable 
asphalt, of which the most valuable are in the dis- 
trict of Tetela, municipality of Tenampulco, on the 
Coroneles plateau, in the district of Huauchinango, 
in the municipalities of Jalpan and Tepantepec, and 
on the hacienda of San Diego. Petroleum is found at 
La Estrella, north of Puebla, on the San Diego hill. 
Guanajuato has good mines of asphaltum, and it is 
said that others exist in the district of Cadereyta in 
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Quer^taro. There are productive springs of petro- 
leum in Oaxaca, the oil being in places very clear and 
transparent, especially in the district of Pochutla. 
The petroleum deposits of Pochutla cover a surface of 
nearly fifty square miles, and some places the oil 
runs freely over the ground. In the district of 
Jonacatepec, state of Morelos, petroleum shows itself 
at various points, but has never been exploited. 
Both asphalt and petroleum exist at a number of 
places in Michoacdn, the chief one being Cucumatldn 
in the jurisdiction of Sahuayo. 

The picturesque lake of Chapala in Jalisco contains 
petroleum springs, and on its waters float layers 
of asphaltum. In Colima, about forty-two miles 
from the capital, have been found beds of a substance 
which seems to be asphaltum in some places, and in 
others an impure bituminous coal, burning with an 
intensely blue flame and exhaling the peculiar odor of 
asphaltum. In the barranca of Zacualpdn is also a 
mine of the same substance. Elsewhere in Mexico 
are numerous deposits both of petroleum and as- 
phaltum, for the most part untouched, though imports 
of petroleum alone exceed 1,700,000 gallons, and 
with a steadily increasing demand. Here is yet 
another source of the undeveloped wealth of the 
republic. 

A substance found close to the Capadero river, in 
the cant6n of Tantoyuca, Vera Cruz, is the graham- 
anite or albertite, very similar to coal, and doubtless 
a variety of asphaltum. The grahamanite extracted 
from the Cristo mine, in this locality, contains 
forty-one per cent of carbon, fifty-seven of volatile 
substances, and two per cent of ashes. According to 
the assay made by W. Wallace, superintendent of a 
gas manufactory in Glasgow, the volatile matter of 
the grahamanite carries 61.92 per cent of gas, 0.46 of 
sulphur, and 0.36 of water. It is therefore valuable 
for the manufacture of gas, requiring for distillation 
in the retorts, to be mixed with an equal quantity of 
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coke, and then to be exposed to a higher temperature 
than common mineral coal. Grahamanite may like- 
wise be used for pavements ; and dissolved in ether, 
naphtha, or turpentine, it makes an excellent varnish. 

The sulphur deposits of Mexico, in common with 
most of the mineral beds already mentioned, might be 
made to 3'ield good profits, if worked systematically 
and on a sufficient scale. The principal sulphur beds 
are in Michoacdn, San Luis Potosf, Mexico, Puebla, 
and 'Vera Cruz. These and several others yield sul- 
phur more or less abundantly, and of several varieties. 
About eighty-seven miles from San Luis Potosf, on 
the lower slopes of the Angostura mountains, are 
layers of sulphur in the channel of a small rivulet, 
and also in cumuli, some of which have been worked 
to the depth of sixty feet without diminishing in 
quantity or showing inferior quality. At Tapona, 
near Guadalcdzar, in the same state, there is sulphur, 
and likewise in the hacienda Peotillos. Michoacdn 
has excessive deposits in Taximaroa, district of Cin- 
ap^cuaro, where the Humaredas and Azufres hills 
are situated ; the former bein^ thus named because 
of the exhalation of aqueous vapors rising from 
springs known as hervideros or geysers. These 
vapors, containing sulphur in great quantity, together 
with sulphuric and sulphydric acids, form, on coming 
in contact with the alumina and oxide of iron existing 
in the springs, an iron alum, which is deposited on 
the margin of the springs. No sooner do the vapors 
begin to rise than they become rapidly condensed, 
and the sulphur falls to the ground in the form of 
crystals, or dust resulting from the decomposition of 
the sulphuric and sulphydic acids. 

The Chillador volcano, on the same hills, owes its 
name to the noise made by the vapors exhaled from 
it when coming in contact with atmospheric currents. 
The rock around the crater is entirely covered with 
sulphur and sulphureous lava, which also appears on 
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a small crater known as the Chillador Nuevo, distant 
a few hundred feet from the former. This phenom- 
enon may also be noticed at other points in the direc- 
tion of the volcanic belt. Close to the crater of the 
Currutaco, the most remarkable volcano of the region, 
there are several springs of sulphureous waters, and 
on the west is the Lake de los Azufres, which in 
constant ebullition, causes the sulphur to condense 
on the shores, and in the crevices of the rocks, where 
it is found in a pure and crystallized state. At the 
distance of about half a mile, in the Jaripeo hacienda, 
is the Loma del Chino, with springs of the same 
character; and two or three miles further to the 
northwest is the Gallo volcano, on the brow of which 
are numerous vents where sulphur is found. Near 
by the Palmar hill has small craters containing sul- 
phur, and others are on the Maritaro, with vents 
displaying abundant deposits, and similar accumula- 
tions in the crater of the volcano of that name, under 
which is Lake Verde, whose bed is covered with 
sulphur mixed with sulphureous clay. On the lake 
shore is a large quantity of pulverized and crystallized 
sulphur, and on the Cerro de los Azufres there are 
several exceedingly rich beds, which yielded more 
than 150 tons of sulphur, after the product had been 
refined. The only use made of all these deposits is 
to supply the powder factory at Aguafrfa, where are 
manufactured all the explosives consumed in the Oro, 
Tlalpujahua, and Angangueo mines. 

In the state of Mexico, sulphur exists in Temas- 
calcingo, in the Solis hill at Ixtlahuaca, and in the 
crater of the Popocatepetl volcano. The last, though 
an inexhaustible deposit, is worked on a very small 
scale, on account of the diflSculty encountered in the 
rugged interior walls of the crater, out of which it 
must be packed on men's shoulders, and also through 
the height of the mountain itself These obstacles 
may be overcome, however, by the use of elevators, 

such as are employed in the shafts of mines, while on 
11 
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the outside, tne descent might be effected by means 
of suspended cables. Puebla has sulphur beds at 
Chinahutla and Chignahuapan, in the district of 
Alatriste, and in the vicinity of Atlixco. In the 
environs of the city of Puebla, between it and the 
volcanoes adjacent, there are numerous springs of 
sulphureous waters, nearly all of which are used for 
medicinal purposes. Near TepezaU, Aguascalientes, 
sulphur is found proceeding from the decomposition 
of the minerals with which it was combined. Querd- 
taro has sulphur in the Cafiada of Hilitlilla ; a few 
miles west of Guadalajara in Jalisco, on a hill named 
the Coll, and on the Orizaba and Ixtlalcihuatl 
volcanoes, in Vera Cruz and Mexico, sulphur is found 
in quantities suflScient to yield profitable returns. 
There are also sulphur beds in Chiapas, Guerrero, 
Lower California, and Durango, the extensive deposits 
of Mapimf lying in the last named state. 

Limestone, which in its crystalline state forms 
different varieties of marble, is found in many portions 
of Mexico, and with remarkable delicacy of color, 
some of it of the purest white. The most remarkable 
quarries of the famous Mexican onyx which, accord- 
ing to Bd^rcena, belong to the stilatitious limestone of 
the variety of alabastro calizo, or hmy alabaster, are 
in Tecali, state of Puebla, and are commonly known 
under the name of the district where they exist. 
Mexican onyx, now highly esteemed all over the 
world, is distinguished for its delicate transparency, 
its tints, at times presenting the softest colors m 
contrast with the brightest hues, for the beautiful 
polish it acquires under the hands of the artificer and 
for the facility with which it may be cut into the thin- 
nest slabs, some of them as transparent as crystal. 
The production of tecali, a white transparent marble, 
has become an important industry in Puebla, and 
many establishments are engaged in cutting it, prin- 
cipally for tables and other articles of furniture, and 
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also for curios. Of late it has been largely exported 
to the United States, England, France, and Germany, 
where it finds a profitable market. The state of 
Puebla has other rich marble quarries, which though 
of coarser grain than tecali are capable of receiving 
the finest polish. 

Nuevo Le6a has quarries containing many varieties 
of marble and alabaster, some of which are so beautiful 
and transparent as to resemble crystal. According to 
the statement of a certain engineer, quoted by Ramirez, 
"With the marble that the Nuevo Le6n alone 
is able to produce, a pavement could be made to 
cover the whole American continent 1" Seriously it 
would be no easy matter to find anywhere in the 
world so great an abundance and variety of marble ; 
no specimen is lacking, even to the lumachella, or 
fire-marble, so highlv valued for the fossil shells and 
madreporites imbedded within it and which display, 
after the stone has received its polish, mosaic work of 
wonderous beauty. 

The state of Mexico has a large number of quarries 
at Casa Blanca, Bata, and Kinc6n de las Yacas, the 
last with marble of very fine grain, some of it white 
as the driven snow, and with veins of a beautiful rose 
color. In Oaxaca there are strata of the alabaster 
variety in the municipality of Tecomastlahuaca, and 
in the district of Etla and Tlaxiaco. Chihuahua has 
marble of many descriptions and in almost unlimited 
quantity. In the municipality of Galeana it is found 
of the finest grain and of a texture similar to that of 
Carrara, for which it might* be mistaken. In the 
same region there is variegated marble ; in one quarry 
the stone is of crystalline transparency; in another of 
a beautiful violet-blue, while elsewhere is found a 
most fanciful blending of colors, and finally there is 
lumachella, with incrustations of remarkable beauty. 

In Coahuila, near the Cerro de los Elotes, in the 
district of Atargea, good marble quarries exist, and 
there are some of excellent quality in Yucatdn. In 
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ZinacantUn, Chiapas, alabaster is abundant. Marble 
similar to tecali is found in the Cerro del Borrego, 
near Orizaba in Vera Cruz, most of it dark in color. 
Other varieties of marble and limestone are met with 
in the states of Guanajuato, Michoacdn, Hidalgo, and 
Guerrero. Building stone and other materials for 
building are found in great variety in all sections of 
the republic, with beds of lime and gypsum under- 
lying entire districts for hundreds of kilometres. 
Ulay in several varieties suitable for the manufacture 
of brick or artificial stone, as well as crockery and 
pottery, and fine sand fit for making glass ware, 
occur almost everywhere in Mexican territory, while 
kaolin is also abundant, especially in Oaxaca, Querd- 
taro, and Nuevo Le6n. 

Chloride of sodium and many other kinds of salt 
are produced in Mexico, largely to supply the demand 
for the reduction of ores, the districts of Pachuca, 
Real del Monte, Zimapdn, and El Chico alone con- 
suming at their reduction works more than 16,000 
tons a year. Most of the common salt is obtained 
from the lagoons on the seacoasts, but there are also 
productive mines in the interior, especially at Tapado 
in the municipality of Moctezuma, San Luis Potosf. 
For many years the manufacture and refining of salt 
has been a profitable industry, and with a steadily 
increasing volume of production. 

Most of the precious stones used in the manufac- 
ture of jewelry are found in Mexico, among them the 
opal, topaz, ruby, emerald, garnet, agate, carnelian, 
and in Guerrero, it is said, the diamond. Opals in 
considerable quantity and of brilliant tints are found 
in Guerrero, Hidalgo, San Luis Potosf, and especially 
in Queretaro, which state would have been noted for 
its opals, but for the previous discovery of rich argen- 
tiferous lodes. At San NicolAs del Oro, in the state 
of Guerrero, opals of fine water and many varieties 
of hue appear in veins of feldspathic porphyry. Near 
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Huitzuco, in the same state, they are found in tra- 
chytic rock, with specimens showing a white ground, 
and with«a play of delicate green and red tints ; while 
others have a dark ground, from which the light 
reflects in rays extremely red. Within recent years 
a stone of the finest water nearly eleven inches in 
length by five in width, and probably from the Guer- 
rero beds, was exhibited in San Francisco. It was 
valued at $10,000. Red opals are found in Zimapdn, 
Hidalgo, close to the Barranca de Tolimdn, in tra- 
chy tic conglomerate, and also in the trachy tic porphyry 
of the Barranca de Tepezald on the brow of the Cerro 
de las Navajas. Fire opals have been discovered 
near the Santuario de la Villa de Guadalupe in the 
vicinity of the capital ; in the Sierra de Mezquitic, 
San Luis Potosf, common and fire opals occur ; but 
the best stones are found in Quer^taro. On the 
Esperanza estate, some thirty-one miles northwest of 
San Juan del Rio in that state, there are opals in 
great variety and of rare delicacy of hue. In the 
Rosario mine, at the foot of the Jurada hill, they are 
for the most part of a violet tint, but also occur in 
dark-blue colors, throwing out rays of fire of great 
intensity. Other localities in Guerrero also yield 
opals, as the Pineta hill, the Ceja de Le6n in the 
hacienda del Cuervo, a few miles from Cadereyta, 
and the haciendas Batdn, G^lindo, and La Llave, in 
the Amealco district. 

The topaz and sapphire are found in some districts 
of Guanajuato, and at times in the district of Gambia, 
San Luis Fotosi, and in the Tabares district, in 
Guerrero. Rubies exist in Durango, and in the 
Secom placers of Lower California, where small crys- 
tals are plentiful. Emeralds, dichroite or iolite, and 
beryl often appear in Tejupilco, Mexico, in Tulan- 
cingo, Hidalgo, and in the Sierra Gorda, Guanajuato. 
Red garnets have been gathered in Chihuahua at 
Xolostoc, and in Xaco lake, where specimens of re- 
niarkable purity have been unearthed. 
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Thus it will be seen that the mineral wealth of 
Mexico is practicaUy inexhaustible, at least for cent- 
^ uries to come. Little has yet been accomplished 
except in the working of silver deposits, and even of 
these only the high grade ores have been utilized, 
such as did not assay at least forty dollars a ton 
being thrown aside as worthless. Dumped piles are 
now being worked over at a profit, and from the 
dross or slag of one of the mining districts in Zaca- 
tecas an American company is obtaining good returns. 
Gold ores receive but little attention, the main pro- 
duction of that metal being, as I have said, in com- 
bination with bar or patio silver. 

But silver and gold are not the only metals that 
ofier a profitable field to the miner. Mercury, for 
instance, is much needed in Mexico, and commands a 
ready market. Iron of the best quality is found in 
vast deposits and represents an unlimited source of 
wealth. By working in conjunction with iron the 
coal mines of Puebla, Oaxaca, Hidalgo, Durango, 
and other states, pig-iron might be produced at a 
cost of seven to nine dollars per ton. Copper, so 
plentiful in Michoacdn and elsewhere, lies untouched, 
notwithstanding the demand for that metal in the 
markets of the world ; so with tin, zinc, and bismuth, 
which, even with the increase of wages which must 
follow the development of these industries, could be 
mined as cheaply as in any of the countries which 
supply them. The extensive beds of anthracite 
coal in Sonora, Oaxaca, Puebla, Coahuila, and other 
states, would for many years produce as largely as 
those of Pennsylvania and Australia. Asphalt and 
petroleum are in plentiful supply, and of sulphur there 
are deposits sufficient for the needs of every country 
on the face of the earth. 

The daj'- is not far distant when freight to the 
seacoasts will be so far reduced that the abundant 
products of Mexican mines may reach the markets of 
Europe and the United States at moderate cost. 
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Among them will be found the beautiful tecali or 
Mexican onyx, alabaster, capable of fine polish, the 
statuary marble of Chihuahua, Puebla, and other 
states, lumachella or fire marble, and even the 
common marble and building stone that Mexico can 
furnish in vast quantities. Clay in every possible 
variety for porcelain and pottery, fine sand for glass- 
ware, all kinds of building cement, and the non- fusible 
earths of Oaxaca, Nuevo Leon, and other states, all 
such materials, instead of being imported, might 
supply the demands of other countries for an indefinite 
period. Such a revolution in the industrial conditions 
of the republic would be hastened by the completion 
of several main lines of railway, and of a few minor 
systems, some of which are in course of construction, 
and others contemplated. 

The methods most commonly used in Mexico for 
the reduction of argentiferous ores are amalgamation, 
smelting, and lixiviation. Amalgamation is conducted 
by the cold process, or as it is termed the patio 
amalgamation, which is the one most generally used; 
by the heating process, or de cazo, which is rarely 
applied; and by the so-called Freyberg system. 
Whichever process be used, the ore is first broken]/" 
into pieces about the size of a walnut, and those 
which do not carry metal in paying quantities are 
' consigned to the dump piles. The next step, in some 
reduction works, is to sort the ore in classes, according 
to its grade. After being crushed and reduced to 
powder in the stamp-mills, which for the most part 
are worked by steam, and are of modem pattern, it is 
placed in the arrastre, a very primitive contrivance 
worked by water or mule power, in which the 
particles, well saturated with water, are converted 
into a thin mud called lama, and in this condition 
transferred to tanks, where it remains until the proper 
consistence is acquired, when it is mixed with mercury, 
and forms what is called the torta. This torta is 
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then placed in heaps on the patio, and worked by 
the feet of horses, mules, or men, a very slow process 
•called repasando. When the tota is thoroughly 
mixed, common salt and sulphate of copper are added, 
and after all these substances have become thoroughly 
combined by solar heat, comes the process of lavado 
in the settler, by means of which the earths are 
detached from the amalgam, and the latter drops to 
the bottom of the settler. The amalgam, the mercury 
having been first filtered in bags, goes to the retorts, 
where the silver is detached from the mercury that 
still remains and then smelted into bars of about 
thirty kilograms. During the washing process the 
water carries ofi* a portion of the amalgam, as well as 
the unamalgamated ore, which is gathered up to be 
afterward worked by itself. This method, invented 
by Bartolom^ Medina, was used in Mexico for two 
centuries before it was known in Europe, and is even 
now employed in preference to all others, when the 
i ores will admit of its application. 

By the Freyberg process of moist amalgamation, 
the ore after being chloridized in the reverberatory 
furnaces, and mixed with iron pyrites, is thrown 
into casks or barrels suspended from a central axis, 
and revolving under the action of steam at the rate 
of some twenty-five revolutions a minute. It is cus- 
tomary to add to the ore in the casks pieces of 
wrought iron, and water in such quantity that the 
lama or slime formed therein shall be of the required 
consistence. Mercury is then applied, and after 
amalgamation is almost completed the casks are 
emptied, and a process similar to the patio system 
follows. As a rule the ores treated by the patio 
process are the most tractable, while the Freyberg 
system is applied to those which are somewhat 
refractory, and also to the tailings from the patio 
reduction. The smelting process is commonly 
applied to high grade refractory ores ; but first it is 
necessary to detach or transform into other shape 
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all foreign substances that may retard the operation, 
and this is effected by roasting in reverberatory 
furnaces, by preference in the open air. The separa- 
tion is thus rendered easier and less expensive, of the 
arsenic, zinc, antimony, and nearly all volatile sub- 
stances, the ores being reduced to oxides silicates, 
etc., fetcilitating the fusion, and favoring the extrac- 
tion of the silver and lead. The ore, thus prepared, 
is placed in the furnace, and the amalgam added for 
the thorough separation of the silver, which is 
effected by the usual operations. 

But the method now preferred to all others is that 
of lixiviation, otherwise called the hyposulphate or 
leaching process. The ore is crushed dry, passed 
through screens, and then roasted with salt in rever- 
beratory furnacea The roasted ore is next trans- 
ferred to tanks or tubs, and a current of water turned 
on and kept running for several hours. When the 
water is run off, the ore is treated with a solution of 
hyposulphate of soda, which absorbs all the silver in 
the tanks, forming a precipitate, which after being 
filtered and dried, is also placed in reverberatory 
furnaces to eliminate the sulphur, and the silver, now 
freed from foreign substances, is smelted into bars. 
When lixiviation is carefully effected, the bars will 
contain between ninety and ninety-eight per cent of 
pure metal ; and the expense is no greater than by the 
other methods. This process already employed in 
several of the northern mining districts is yielding 
excellent results, and rapidly gaining in favor. 

Reduction mills, most of them worked by hydraulic 
or steam power, are found in all the mining districts 
and with rare exceptions in every state of the republic. 
Hidalgo, whose chief mining centre is Pachuca, its 
capital, has fourteen mills, all provided with machinery 
of approved and recent pattern. The number of tons 
of ore reduced in Pachuca, is between 70,000 and 
90,000 a year, to which new plants in course of 
erection will add about one-fourth. Zacatecas 



. 170 MINES AND MINING 

possesses a nuDiber of good reduction works in its 
several mining districts, some of them provided with 
modern appliances. In Oaxaca, now developing its 
mining resources, there are about forty reduction 
works, which according to recent reports reduce 
yearly on an average 7,000 tons of silver ore, 1,000 
of gold ore, and more than 1,200 tons of iron ore. 
The aggregate value of all the ores extracted in 
Oaxaca exceeds $2,000,000 a year, and with the near 
prospect of a considerable increase. Chihuahua is 
well provided with mills, and those of Batopilas can 
compete not only with the best in Mexico but with 
the best of their class in foreign lands. In Iturbide, 
Matamoros, Meoqui, Mina, Rayon, and other mining 
districts of that state, ores are reduced by some fifty 
mills, in one-half of which the smelting process is 
employed, and in the rest reduction by amalgamation 
and lixiviation. Michoacdn has works of the kind 
in Angangueo, Tlalpujahua, and other districts, the 
patio system receiving the preference. 

The principal mining districts in the state of Mexico 
have fourteen mills, most of which use the amalga- 
mation process, the most important being at Sultepec. 
In Quer^taro there are nearly twice as many, the 
one at El Progreso using the leaching process. 
Durango, Aguascalientes, and Guerrero have excel- 
lent plants for the reduction of their ores. Sonora 
and Coahuila are also well provided, and reduce their 
ores by smelting. Monterrey, San LuisPotosf, Jalisco, 
and Lower California reduce large quantities of ore 
by the several methods, and for the most part at a 
considerable profit. In other states are reduction 
works of fair capacity, whose number is constantly 
being augmented, and their appliances improved. 

The number of mines now being worked in Mexico, 
according to recent data, is at least 3,600, with others 
worked only at intervals, and stiU others whose oper- 
ations are on too small a scale to. be worthy of men- 
tion. If to these be added the large number of 
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abandoned claims, many of which if re-opened would 
yield excellent returns, even greater in some instances 
than those now in course of exploitation, the total 
would reach to almost incredible figures. Moreover, 
these figures are constantly being swelled by new 
mines discovered from day to day, and worked as 
means and opportunity permit. 

The number of hands at work in all the Mexican 
mines is estimated at about 240,000, and their wages 
range from $1.25 down to $0.50 a day, though in 
some cases the compensation is even lower, according 
to the quality of the work performed. The barre- 
teros, whose task is to extract the ore, receive higher 
wages than any other class of laborers, usually the 
maximum above stated, and frequently a little more. 
^ In some districts, the barreteros are allowed, in addi- 
tion to their wages, a share of the ore they take out, 
usually about one-eighth ; and instances are by no 
means rare of miners accumulating a moderate for- 
tune within a few years, some even becoming wealthy 
proprietors of mines. As to the scientific personnel 
employed in mining operations, there are about 650 
engineers, aside from chemists, assayers, and those 
attending to other duties. 

In the main they are men of ability and theoretic 
and practical knowledge ; for it is neither ability nor 
knowledge, but capital, that is needed more fully to 
develop the mining resources of Mexico. In propor- 
tion to the magnitude and value of the operations 
now in progress, the machinery used is inadequate, 
and for the most part of obsolete pattern, though 
many of the leading mines are equipped with modern 
appliances. 

It would be impossible to furnish other than an 
approximate estimate of the capital represented by 
the mining industries of Mexico, in their present 
state of exploitation ; for in the first place, the data 
are insufficient ; and then no accurate valuation can 
be placed on mines whose output from year to year 
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may be largely increased, or may dwindle to nothing. 
The total has, however, been stated at $800,000,000 
in silver, of which amount perhaps $100,000,000 is 
American capital. 

Much time has been lost in trying to ascertain with 
some degree of accuracy the production of the mines. 
We must rely on private information and on figures 
found in the records of mints, which give us an 
aggregate of $3,570,370,247 in silver, and $276,970,- 
173 in gold, making a total of $3,847,340,420, for the 
period between 1521 and 1891, 370 years, during 
which time, according to this reckoning, the average 
yearly production was $10,398,217. Taking into 
account the most approximate data on present mining 
production, these ' figures must be far out of the way. 
Now that in the opinion of many the value of the re- 
duced precious metals is much lower than that worked 
in equal periods from the time of the discovery, we can 
take it as a basis of computation, and the result will 
bo that the average yearly production in Mexico 
must have. been from twenty-five to thirty million 
dollars, or from one and a half to twice more than 
the total given above, this last estimate being nearer 
the amount given by C. B. Dahlgren in his Historic 
Mines of Mexico. 

As to the annual yield of the mining industries, we 
can carefully form an estimate by using the amount of 
metals and metaloids exported, about $35,000,000, and 
adding thereto other items, namely : amount used as 
jewelery, $1,000,000; in some arts — photography 
and others, $500,000 ; loss on coin in circulation ; and 
amount taken out by travelers ; the whole forming 
an aggregate production of gold and silver of no less 
than $42,000,000. 

Copper, exported from the Boleo mines in Lower 
California, the Santa F6 in Chiapas, or taken from 
other mines of Michoacdn, Jalisco, etc., worked on a 
smaller scale and used in various industries, reaches 
$2,500,000. The coal exported from the Coahuila 
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mines, about 500,000 tons, and from other working 
mines, probably is worth $4,000,000. There is in 
addition, mercury, salt, magistral, iron, sulphur, onyx 
and other marbles, building stone and clay, and finally, 
precious stones and other metals and metalloids — the 
total production of which averages $25,000,000, mak- 
ing a total of mining products $67,000,000, which 
is probably a low estimate. 

Mining is now in a more flourishing condition than 
at any other time since the discovery of Mexico. 
Ten years ago, at the time when the country had no 
direct communications with the United States, and 
the central portion of the republic relied solely on the 
Vera Cruz railroad, there was little machinery in the 
mines, and reduction works were scanty and of little 
value. The traffic over the Central, Nacional, Inter- 
nacional, and Sonora railways once opened, a heavy 
importation of machinery began to all the mining 
centers, both for the extraction and reduction of 
metals; and in their setting up, which caused the 
suspension of work, totally or partiall}'-, losses were 
sustained as a natural result of all changes ; in some 
instances the innovations caused, as the result of ignor- 
ance in the management of the machinery, heavy 
losses, which were necessarily felt in the market. 
These circumstances, together with the fall in the 
price of silver, gave the impression that mining in 
Mexico had passed its period of progress, when it 
was really in a flourishing condition, for in the last 
six or eight years the capital invested in the develop- 
ment of those industries has exceeded $32,000,000. 

A number of the mining centers in Guanajuato, 
Hildalgo, Oaxaca, Zacatecas, Chihuahua, Coahuila, 
Lower, California, Quer^taro, Guerrero, and in fact 
nearly all the states, and the little territory of Tepic, 
now possess model machinery for draining and for 
extracting and reducing mineral ores by the various 
methods in use. At present there is hardly any concern 
or company which does not apply a considerable por- 
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tion of its production to introducing improvements, 
most of them already feeling the benefits. It will 
be some years, however, before the business can reach 
the highest stage. 

It is for this that we re-assert, supported by figures, 
that mining in Mexico now presents a marked con- 
trast with its condition ten years ago, and truly 
stands much higher than it ever stood at any period 
of its history. Not many years ago, labor in the 
mines was done by men whose compensation hardly 
sufficed for their support ; all that is changed now ; 
men's needs have increased, and as a consequence 
wages have risen in many instances to double what 
they were. The general condition of the miners has 
also become ameliorated ; and the yield of capital, 
though a little more distributed than formerly, in all 
cases exceeds the interest obtained from the best 
business enterprises in other countries. The present 
state of mining in Mexico, with little labor and 
perfect safety, offers to capital wisely invested a 
higher rate of interest than in any foreign business. 
Before the industry can fall into decadence many 
years must elapse, and its development is certain to 
assume large proportions. 
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Mkxioo as an Agricultural Country — Climates — ^Varibtibs of Soil — 
Chiep Staples Cultivated — Produce that Mat Be Raised to 
Advantaoe — Agricultural Products Exported — Home Consump* 
TioN — FoREerrs, Their Extent and Preservation — Tree-Plantino — 
Timber— Cabinet and Dte- Woods — Cinchona and other Medicinal 
Plants — ^Irrigating Canals — ^Lands to Be Improved bt Irrigation — 
Effects of Irrigation in Arizona and California — Prospectivb 
Benefits of Irrigation in Mexico— Agricultural Implements and 
Tools — Suggestions as to AoRicuLruRAL Industries. 

Second to the mineral resources of Mexico, and 
second only, are her agricultural capabilities, though 
both are as yet €o little developed as to afford but 
the merest indication of what might be accomplished 
under more favorable conditions. From the coasts 
on both seas to the lands of the high plateau, and in 
every valley and dale, wherever there is sufficient 
moisture, vegetable life is found in the greatest vigor 
and exuberance, and in almost endless variety. Here 
virgin forests can farnish the world with mahogany, 
•and other valuable wood. The plains at the foot of 
the mountain ranges would, at the touch of the 
husbandman's ploucfh, yield sugar-cane in abundance ; 
the lowlands with plenty of water in the subsoil, often 
forming large marshes in the rainy season, are well 
adapted to the cultivation of rice. Extensive meadows 
and pasture grounds will afford sustenance to innumer- 
able flocks and herds. The ffx)thills can be turned into 
orange and lemon groves. The indigenous cocoa-nut 
awaits but the hand of industry to make it a source 
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of revenue. The plantain and pineapple can be pro- 
duced in the greatest profusion, and of a quality 
nowhere to be surpassed, though now barely raised 
in suflScient quantity to supply the needs of the 
poorer class of Indians, who hide their poverty from 
the world in miserable palm-leaf huts. On the sea- 
coasts, from Tamaulipas to Campeachy, and from 
Chiapas and Oaxaca to the lowlands of Sinaloa, india 
rubber is abundant, and yet do one there ever thought 
of its cultivation or its use in mechanic arts. The 
Indian cuts down the tree to obtainthe sap, which 
he draws into vessels to undergo the process of 
evaporation, and then offers in the markets, chiefly of 
Vera Cruz and Tabasco. On the plains stretching 
over nearly the whole peninsula of Yucatd^n, com- 
prising most of that state and part of Campeachy, 
henequdn, or Sisal hemp is produced in such abund- 
ance tliat if properly cultivated the world's markets 
could here be suppUed with this useful fibre. 

Hidden away in the mountains in a region hardly 
better known by the rest of the republic than by the 
world at large, there are fertile vallej^s in the best 
condition for raising cotton with little labor, and on 
the plains cacao, as rich in quality as that of Venez- 
uela and Brazil, grows wild in the woods, and is also 
found in Tabasco, Oaxaca, Vera Cruz, and on the 
isthmus of Tehuantepec. In these states, ornamental 
and building timber abounds in the dense forests, 
some of which have never as yet been penetrated. 
Tabasco and Chiapas produce several excelh^nt fibres 
for the making of paper, as the jalacin, majagua, and 
poa, of the genus heliocarpus of Linnaeus, which to 
whiteness and tenacity unite the property of receiving 
a more perfect gloss and finish, and could be procured 
at much smaller cost than tlie rags of which paper is 
usually manufactured. Dye-woods, indigenous to a 
large portion of the gulf and Pacific coasts, are in 
almost inexhaustible supply, and there is timber suf- 
ficient for the needs of the civilized world for many a 



/ 



y 



THE HIGH PLATEAU 177 

year tx) come, while in the valleys and glens trees 
peculiar to the tropical, semi-tropic, and temperate 
regions, mingle the varied hues of their fruit and 
foliage. 

The high plains of the central plateau, used almost 
exclusively for the production of cereals, offer but 
little of interest to the tourist, especially during the 
dry winter season, when vegetable life is represented 
only by a few bare trees, by grasses withered through 
lack of water and excess of dust, and by the omni- 
present cactus, symbol of aridity. But the soil of 
these plains only needs to be irrigated during six 
months of the year to yield in abundance not only 
cereals, but leguminous plants, cotton, and other 
staples. It is somewhat in the same condition as was 
that of southern California some years ago, when no 
one could have foretold that the enormous wealth of 
her gold fields would be far surpassed by the products 
of her grain lands, orchards, and vineyards. With 
irrigation similar results may be obtained on the 
regions of the high Mexican tableland. 

Distant from the seacoasts, on the sides of the high 
plateau, and forming a portion of the Cordilleras, 
stands Nuevo Le6n, displaying on its fertile plains 
flora with more than one hundred plants productive 
of food staples needed for industrial purposes. Puebla, 
whose timber, for abundance and beauty, vies with 
her marbles; a part of Oaxaca, with her plentiful 
crop of the choicest fruits; Tamaulipas, Morelos, 
Michoacdn, Sinaloa, Jalisco, Colima, Guerrero, 
western Sonora, and other regions exhibit in their 
flora numerous specimens of plants necessary for the 
support of life as well as for various branches of 
industr}^ 

Before proceeding further some remarks may here 
be made as to the meteorological conditions prevail- 
ing in Mexico in relation to her agricultural capabil- 
ities. The inhabited region has a temperature varying 
between the minimum of 10° c, and the maximum 
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of 30** c, and comprises within itself nearly all 
the staples produced on the face of the earth. On 
account of the difference of altitude, the several 
climatological belts are well defined ; the highest 
lands being fit for the cultivation of the plants of 
temperate zones, while the lowlands of the coast, 
sheltered from the winds by high mountain ranges, 
possess the temperature prevailing in tropical regions 
on either side of the equator for a belt of some 10*. 
The terraced ascent from the sea-coasts to the high 
plateau, shows a gradual and measured change in 
temperature, as well as in agricultural products. 
There is nothing, nor can there be anything, more 
beautiful or picturesque than the narrow valleys 
formed between the slopes of the great cordilleras, 
on both sides of the high plateau, in altitudes varying 
between 1,000 and 3,000 feet above the sea level. 
Here are regions of perpetual spring, where pure sea 
breezes stimulate the husbandman to toil, where 
bounteous crops reward his labors, and with room 
for myriads of settlers, who would find here a better 
investment for their capital than in mining or other 
enterprises. 

The elevated valleys in the mountainous part of 
Vera Cruz, at about 5,000 feet above the sea, with a 
temperature seldom above 23** or below 18"* c, begirt 
with fog, with extensive forests retaining the mois- 
ture, and with communication by two lines of railway, 
are in the best conditions for agriculture. Peruvian 
bark experiments made in C6rdoba yield good 
results. The cultivation of coffee, started in that 
region, has been followed in Oaxaca, Chiapas, and 
other states, and is acquiring considerable propor- 
tions, while as to price the product compares with 
the best of the Central American varieties. 

Commencing in Tamaulipas, running along the 
coast as far as Oaxaca, and thence parallel with the 
Pacific, as far as Sonora, is a belt from thirty to 
to forty miles in width and extending over an area 
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of 62,000 square miles, with an unrivaled climate, 
never too hot or too cold, with the fairest of scenery, 
and with a soil which calls for little labor to yield its 
fruits. Such conditions are found also to some 
extent, in the valleys formed by the cordilleras of 
the high plateau, where, however, the heat is often 
excessive. Higher up, in the inhabited region, on 
the lower slopes of the loftier ranges, serviceable 
timber abounds, and although the forests have 
been for years subjected to a wasteful system of 
depletion,' they can yet supply industrial needs for 
centuries to come. 

Irrigation considered from a practical point of 
view, is not attended with so much difficulty as has 
been generally asserted. The rainfall averages in 
Mexico about fifty-nine inches, the mountainous region 
on the gulf slope having more than that amount, 
and the portion of the central plateau stretching 
from the United States frontier to some distance 
below Zaoatecas, somewhat less. This region em- 
braces the state of Chihuahua, a portion of Sonera, 
Durango, Aguascalientes, Zaoatecas, and Coahuila, 
while parts of Guanajuato, San Luis Potosl, Quere- 
taro, Mexico. Morelos, Tlaxcala, and Puebla, though 
somewhat better situated, may almost be included 
therein. The whole of this section consists of very 
extensive plains, whose soil consists largely of deposits 
formed by the erosion of the mountains. No large 
rivers cross them, but there is no lack of small streams ; 
and during the rainy season the hollows are often 
turned into marshes to be later dried up by evapora- 
tion, which is favored by their great altitude. The 
subsoil of these plains generally consists of almost 
impenetrable clay, admitting of no filtration, and 
thus adding to the effects of evaporation. The 
ground is thereby left entirely without moisture. 
Were the channels of the numerous streams enlarged, 
their waters could be used for irrigating these immense 
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areas. Raios are not frequent in Chihuahu&, Coa- 
huila. North Durango, and Zacatecas, where not 
infrequently occur two or three consecutive years of 
droughts, the rains lasting only two or three weeks, 
and though sufficiently copious for the seasons stated, 
the ground cannot retain the moisture. Irrigating 
works on an extensive, scale would undoubtedly over- 
come this difficulty. 

In the extreme south of the high plateau, stretch- 
ing from the limits of Oaxaca and Puebla to Quer^- 
taro, the rainfall is more abundant and distributed 
through longer intervals, especially when heavy 
northers are blowing on the gulf coast, which cause 
the atmospheric currents, surcharged with vapor, 
to extend over the high Cordilleras and beyond, their 
condensation yielding copious rains in Mexico, Oax- 
aca, Morelos, Puebla, Tlaxcala, Hidalgo, Quer^taro, 
and part of San Luis Potosi. This region has there- 
fore the benefit of a more or less copious precipitation 
during a large portion of the year. On approaching 
the sierras numerous rivulets are met, traversing the 
ground in every direction, most of whose waters run to 
waste or are lost by evaporation. All that part of the 
mountains bounding the high plateau on the inside 
has an abundant rainfall, and with numerous streams 
coursing the mountain sides. In the heart of the 
mountains the ground is seamed with rivulets and 
torrents often carrying large volumes of water. The 
abrupt sides of the Cordilleras, as far as both seas, 
are well watered, with a rainfall at some points of 
nearly eighty inches There are, besides, numerous 
streams and springs, with facilities for irrigation that 
are all sufficient. On the plains rivers, lakes, and 
streams are met with, forming a network of natural 
canals, and though the precipitation is here less 
copious than in the mountains, its lack is more than 
made up by the waters brought down from the 
Cordilleras. 

Yucatdn has a heavy rainfall during the wet season. 
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but at other times the soil is rarely moistened except 
when* clouds, detached by atmospheric currents from 
the storms that gather over the gulf, discharge their 
moisture on the peninsula. To a considerable dis- 
tance from the coast the surface is covered with 
shrubs and stunted trees, growing from the thin 
stratum of soil which overlies the calcareous rocks ; 
but in the interior the soil is richer, yielding all the 
products of the tropical regions. Yucatdn is almost 
entirely without rivers, and even surface streams are 
rare ; but wherever a well is dug water is found at 
a depth varying from ten to seventy feet, so pure and 
in such abundance that it probably comes from under- 
ground streams, running from south to north, and 
affording excellent facilities for irrigation. The 
ground is for the most part level or slightly undula- 
tory, except in the extreme south, which is caused 
by low Cordilleras, at whose base are the best lands 
in the state, but as yet occupied only by savage 
hordes in rebellion against the national authority. 

Mexico has several varieties of agricultural lands. 
Along the Pacific and gulf coasts the sandy shore 
belt is somewhat narrow, except in Yucatan and 
Tamaulipas. South of the Ensenada de Banderas 
on the Pacific, a clay soil is found almost on the very 
water line, this formation extending northward as far 
as Tepic, southward to the banks of the Pantla river, 
and into the interior to the south of Guadalajara as 
far as La Piedad, on the Lerma river, forming in 
its entirety an isosceles triangle with its corners in 
Manzanillo, Compostela, and La Piedad. Within this 
triangle there are patches of clay-calcareous soil, on 
one of which rest the city of Colima and the towns 
of Comatd and Ixtlahuaca ; there is also sandy and 
clayey ground west of Tecototlin. The whole terri- 
tory from the Colorado river to the source of the 
Yaqui, almost on the United States frontier, to 
Tehuantepec on the south, and Puebla, ApizacOt 
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MextitMn, Quer^taro, and Allende on the coast, is 
covered by a more or less deep layer of sandy clay 
soil, which is likewise found overlying a large part of 
Coahuila from Presidio del Norte to San Vicente, 
stretching to the west as far as Meoqui in Chihuahua, 
to the south to a short distance from Sierra Mojada, 
and to the east as far as Sabinas and Salinas in the 
state of Nuevo Le6n. 

There are near Aguascalientes, and likewise north 
of Guanajuato, two great tracks of clay lands over- 
lying an immense surface of ground from Tampico, 
Metixtldn and Orizaba on the Atlantic, Tehuantepec 
on the Pacific, and comprising the entire isthmus, 
together with the state of Tabasco, and a considerable 
portion of Chiapas. Clay lands also are those lying 
between the boundaries of Guerrero and Oaxaca, 
commencing on the north at Tlaxiaco and Nochistldn 
and terminating south on the shores of the Pacific 
between the Verde and Omotepec rivers. In the 
state of Guerrero, on the margins of the Mexcala, 
clay lands predominate between a point close to 
Ajuchitdn on the east, and Coahuayutla on the west. 
The clay-calcareous layer covers nearly the entire 
northeastern portion of the republic, from Santa 
Rosalia and Sierra Mojada in Chihuahua and Coa- 
huila respectively, to Huichapan in Hidalgo, and 
Tampico on the gulf, comprising the whole state of 
Tamaulfpas, a large part of Querdtaro, Hidalgo, and 
San Luis Potosi, four-fifths of Nuevo Le6n, portions 
of Zacatecas and Chihuahua, and more than half of 
Coahuila. Yucatdn, Campeachy, and more than 
two-thirds of Chiapas are altogether of clay-calcar- 
eous soils, which are also found in Puebla, from 
Tecamachalco to San Juan de los Llanos, and in 
Oaxaca from Huahuapan to Teposcolula. 

Many varieties of food staples are cultivated in 
Mexico, but chiefly maize and beans, which are indis- 
pensable to the aboriginal population. In Lower 
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California, Campeachy, Morelos, and Yucatdn, both 
are raised in small quantity. Jalisco, Guanajuato, 
Michoacdn, Mexico, Oaxaca, Puebla, Zacatecas, San 
Luis Potosi, Hidalgo, and Vera Cruz, each produce 
yearly from 6,000 to 17,000 bushels of com, and 
between 3,000 and 9,000 bushels of beans, while the 
entire yield of the republic may be estimated at 
130,000,000 bushels of corn and 17,000,000 of beans. 
As to other cereals, the production of which is barely 
equal to the home consumption, there are raised 
about 14,000,000 bushels of wheat and 8,000,000 to 
9,000,000 of barley. All these food products are 
consumed in the country, together with a consider- 
able quantity imported from abroad, especially in 
{rears when the rains are scanty, or the rainy season 
ater than usual. 

There is little trade in these staples between the 
several states, and when the production exceeds the 
demand, a heavy fall occurs in prices. In less favor- 
able seasons, as in 1892, when for want of rain in 
Durango, Chihuahua, and other states, the com crop 
was very short, prices rule high, though with little 
advantage to the producer, who rarely secures a 
profit after paying the expense of transportation from 
one state to another. Moreover, Indian corn is now 
losing somewhat of its preponderance as a food staple 
among the aborigines, who, as they become civilized, 
add to the maize tortJUa, once almost their only food, 
new and more palatable articles of diet. 

Wheat grows plentifully in the temperate and cool 
regions ; but though with a constantly increasing 
demand, the cultivation of this and other cereals does 
not, under present conditions, tempt the investment 
of capital. A system of irrigation is needed on the 
high plateau, and on irrigated lands cotton and fmits 
could be raised, which would find ready and profitable 
markets both at home and abroad. 

Conditions are favorable for utilizing indigenous 
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plants, as well as others that have become acclima- 
tized. Among the former are a number of plants 
adapted to the manufacture of textile fabrics, nearly 
all belonging to the agave species, such as henequen, 
ixtle, lechuguilla, pita, and others. They are found 
from the highlands of Hidalgo, Puebia, and Tlaxcala, 
where the tenexmetl and tlacametl or maguey are 
cultivated for making pulque, down to the lowlands 
of Yucatdn where the henequ^n or agave sacxi con- 
stitute almost the sole wealth of the state. 

Henequen, the annual production of which is worth 
$8,000,000, requires a strong soil, like many others 
of the agave species, but one hardly deeper than will 
cover its scanty roots, which extend over the calcar- 
eous rock so well suited to its perfect development. 
The fibre is adapted to the manufacture of cloth, and 
surpasses all others for making rope. Its cost is 
lower than that of hemp, to which it is superior in 
fineness, softness, and resistance. It is not affjcted 
by water, fresh or salt, nor by changes of atmos^jhere, 
and when used for sacking is little affected by fric- 
tion. Yucatdn is well suited for raising the most 
serviceable species of the plant. One of them, the 
chelen, producing the finest fibre, grows wild on the 
north coast, but has been little utilized. In Motul, 
experiments have demonstrated its superiority to the 
sacxi, which is the kind most generally used at the 
present time. The henequen region is limited, 
stretching northward to the seacoast ; eastward to a 
few miles beyond Izamal, where on the estate of the 
Balantiin have been erected modern buildings, with 
steam-engines setting in motion several fibre-separ- 
ators which prepare it for market. There are good 
henequen lands between Izamal and Valladolid, but 
only small portions have been broken as yet ; this is 
owing mainly to the scarcity of labor which is felt 
throughout the peninsula. To the south of M^rida 
there are several estates where the plant is scien- 
tifically cultivated and brought into use on a large 
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scale ; and to the southwest, fields extend from the 
seacoast to several kilometres within the railway line 
from M^rida to Campeachy, the present limit of 
henequ^n cultivation. The principal estates are in 
the vicinity of M^rida, close by the lines of the 
Izamal, Peto, and Campeachy railways, stretching 
on both sides of them and over their whole length. 
Near Chochold, eighteen or nineteen miles from 
Merida, is the Yaxcop6 estate, commonly known as 
the Yaxcopoil, deserving of special mention. Its 
extent is about 120 square miles, less than one-fourth 
being planted in henequen, with a yield of about 
4,500,000 pounds of fibre a year. Within the estate 
is a fine plant of modern fibre-separators, moved by 
a powerful steam-engine, wherewith 14,000 pounds of 
fibre a day are detached from the leaf. It is then 
packed in a hydraulic press with a force of a hundred 
pounds to the hundredth of an inch of surface. The 
estate employs about 350 laborers, aggregating with 
their families a population of 1,700 souls, and besides 
henequen produces about 320,000 pounds of maize, 
and tropical fruits in plenty, chiefly consumed on the 
estate ; while on the lands adjacent are 3,000 head 
of horses, black cattle, and swine. This property is 
traversed in all directions by small irrigating canals, 
constructed upon mortar walls raised to the height 
of about nine feet from the ground, and watering 
especially the portion devoted to the cultivation of 
fruit. Near the mansion is the Chochold station, 
and in other directions runs a line of railway for the 
use of the plantation. The property has communica- 
tion with the state capital, and with other estates in 
the vicinity, by means of private telephonic lines. 
At a school well taught and equipped, children of 
both sexes are instructed until they reach the age of 
twelve, when they are set to work on tasks suited to 
their strength. The laborers at Yaxcop& are well 
treated, and their condition does credit to the 
enterprising proprietor of the estate, Sefior Fernando 
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Cervera. This remark also applies to nearly all the 
better class of hacendados in Yucatdn. 

There is a large extent of land suitable for hene- 
qu^Q still unoccupied, both in Yucatdn and Cam- 
peachy. The expenditure to be incurred in the five 
years before the plant begins to yield would hardly 
exceed two cents a pound ; the market price has 
never been less than seven cents, and sales have been 
at times made at as high as twenty-eight cents a 
pound, while it is estimated that the profits are at 
least forty per cent on the capital invested. Land 
is low, but only within reach of capitalists. It would 
be expedient to encourage the settlement of small 
farmers or colonists to raise penca for manipulation 
at large central establishments provided with the 
requisite appliances. 

Yucatdn is by no means the barren country which 
some would have us believe. Within about sixty miles 
from the seacoast there are large tracts productive 
of sugar-cane and tropical fruits. In the environs of 
Chich^n-Itzd, in the districts of Valladolid, Espita, 
Tecax, and others in the interior, are found wild 
fruits and tobacco, and the higher plains near the 
first of these points are covered with grass at times 
several feet in height. Ixtle or maguey manco, and 
several other species of the agave, such as the lechu- 
guilla agave heterocantha, yield fibres which scien- 
tific experiments have shown to be valuable for 
manufacturing purposes. The lechuguilla grows in 
soil of fair quality almost anywhere in Mexico ; the 
fibre sells at about four and half cents a pound and 
fibre separators will prepare a ton a day. This variety 
of the agave grows wild, and may be cultivated on 
land that cannot be utilized for more valuable 
plants. They all give good results in the manufacture 
of paper, which not only shows a fine surface, but is 
as resistant as that made from linen, and at least as 
durable. Every part of the agave plant is utilized ; 
the fibre is used for many industrial purposes ; the 
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begass, in most of the varieties, is fed to stock ; from 
the juice are made pulque, mezcal, and tequila, and 
among the aborigines the roots take the place of soap. 
Pita, or bromelia silvestris, is plentiful in Oaxaca, 
and is found elsewhere in the republic. The fibre is 
flexible, and its resistance four times greater than 
that of hemp. It is not affected by changes of temper- 
ature, and will grow in a poor soil without elaborate 
cultivation. 

Cotton of excellent quality grows in Mexico, on 
the gulf side, from Tamaulipas to Campeachy and 
Yucatin, and on the Pacific, from Chiapas to Sonora, 
there are first-class cotton lands which can be had 
on easy terms. In New Ledn, Zacatecas, San Luis 
Potos{, Durango, Chihuahua, Coahuila, Puebla, and 
other central states, it is also profitably cultivated. 
The fibre is of fine quality, rarely less than ten inches 
in length, and sometimes as much as sixteen inches. 
In Tamaulipas there is a suitable region distant several 
kilometres from the seacoast in a wild belt toward 
the interior. In most portions of this belt the plant 
develops rapidly. From Hidalgo and Abasolo to the 
frontier of Vera Cruz, there are cotton lands which 
might eabily produce 9,000,000 or 10,000,000 pounds 
a year, while the present yield is only 1,000,000. Of 
late no progress has been made in this direction, the 
yield of previous years exceeding that of 1 892. Vera 
Cruz is beyond a doubt the centre of the cotton belt 
on the gulf coast, with more extensive lands than 
any other state. It is said that 250 bolls of the 
staple raised in Tlacotalpan make one kilogram of 
perfectly clean fibre, while in the best cotton districts 
of other countries 300 bolls are required to make 
that weight. The be^t districts in Vera Cruz are 
Acayucdn, Misantla, Vera Cruz, Tuxtla, Tuxpan, 
Papantla, Ozuluama, Tantoyuca, MinatitUn, Chicon- 
tepecy C6rdoba, and Casamaloapan, the entire product 
bemg estimated at 18,000,000 to 20,000,000 pounds 
a year. Cotton was likewise produced m Huatusco, 
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and the natives still raise there and in Jalcomulco 
the yellow variety {gossipium religiosum). In Tabasco 
and Campeachy, and in a narrow belt south of 
Mdrida in Yucatd^n, there are fine cotton lands ; but 
seldom used for the purpose by planters, who give 
the preference to henequ^n. There are also very 
good lands in Chiapas, but the scarcity of laborers so 
generally felt in the whole republic, is an obstacle to 
their cultivation. Oaxaca has fine cotton land in the 
districts of Tehuantepec, Pochutla, Jarniltepec, 
Juchitdn and Juquila, all near the coast ; and besides 
them are those of Choapan and Tuxtepec, a continua- 
tion of the Vera Cruz cotton belt, where the plant is 
raised on a large scale. Oaxaca possesses extensive 
fields suited to all kinds of agricultural products, but 
more particularly lack of facilities for transportation, 
here as elsewhere in the republic, has been a great 
drawback, and the present crop barely amounts to 
7,000,000 pounds. In the Costa Grande, as well as 
in the Costa Chica, Guerrero, cotton is cultivated to 
some extent, but compared with the size of the terri- 
tory it is yet a small extent. The belt, with an 
average width of about fifty miles, extends from the 
Oaxaca line to the frontier of Michoacdn, and its 
climate, atmosphere, quality of soil, and the prevail- 
ing winds all favor the cotton plant. In the districts 
cultivating it, Iguala included, the crop is about 13,- 
000,000 pounds. Michoacdn's conditions are similar 
to those of Guerrero ; but little of the fibre is raised 
in some of the districts. The yield is over 2,000,000 
pounds, barely enough for local needs. Colima pro- 
duced much cotton in the first half of this century ; 
but later the cultivation has nearly ceased, both there 
and in Tepic. Not much is done with the plant in 
Sinaloa, althouorh there are suitable lands on the 
Fuerte river, and in the districts of Mocorito, Cosald, 
Sinaloa, Culiacdn, Concordia, and Rosario, where 
much of the staple was raised during the civil war 
in the United States. Sonera has the fertile lands of 
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Gaayroas, Ures, and Herniosillo, where a little cotton 
has been raised, but only to the smallest fraction of 
their capability. Chihuahua likewise possesses suit- 
able land, and in Santa Kosaiia, and other districts 
cotton grows freely, the annual yield exceeding 
2,000,000 kilograms. The plains of the Bols6n de 
Mapimf, the whole of La Laguna, and in Durango 
and Coahuila; the portions whose soils are formed 
by the slime or mud deposited by rivers, are good for 
cotton, their crop amounting to about 17,000,000. 
In Nuevo Le6n cotton has always been considered of 
inferior importance. Morelos, Puebla, Mexico, 
Zacatecas, Querdtaro, Aguascalientes, and Hidalgo 
have good cotton districts which for lack of labor 
remain untilled. The aggregate quantity of cotton 
yearly produced in Mexico is stated at 40,000,000 to 
45,000,000 tons, which is entirely insufficient for 
home demand, large quantities of cotton goods being 
imported from foreign lands. 

There are other indigenous fibres in great variety, 
and trees, bushes, and herbs, whose bark are useful 
for industrial purposes, such as making rope and 
paper. Such plauts are found almost anywhere in 
the country, but more particularly in Tehuantepec, 
Tabasco, and a portion of Chiapas. Jute, ramie, and 
Spanish grass hemp would yield excellent results if 
properly cultivated. Jute requires, and the best 
regions for it are, the northern portion of Tamaulipas, 
and parts of Nuevo Le6n, Coahuila, and San Luis 
Potosf. The plant attains in three to four months a 
height of 98 to 118 inches, and with suitable machin- 
ery the fibre is easily detached. Rami6 has become 
acclimatized in Mexico, and experiments in raising it 
have been successful in several localities. The plant 
attains a full development in Puebla, Coahuila, Oax- 
aca, Morelos, and other states; but very little is 
cultivated as yet. The government has done much 
to promote its cultivation, and rami^ may yet figure 
largely among the products of the republic. 
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Zacate, or Zacatdn, is a grass growing wild every- 
where in Mexico, but mostly in Puebla, Oaxaca, New 
Le6n, Coahuila, and Tamaulipas. Its root is largely 
used in making brooms, coarse brushes, etc., but 
farmers consider it a nuisance, and would like to see 
it extirpated. There are several contrivances for 
pulling, cleaning, and packing the grass at a low cost. • 

Feather-grass, or Spanish-grass hemp, the stipa of 
Linnaeus, is another textile plant whose culture might 
become a source of profit in Mexico. Several di»- 
tricts in Durango, Coahuila, and Chihuahua are 
suitable for it. 

The agave known as maguey tlacometl and tenex- 
metl has been cultivated for centuries on a large scale 
upon the high Mexican tableland. The plains of 
Apam, comprising the most arid portion of Mexico, 
extend over about 9,940 miles, the greater part in 
the state of Hidalgo, and the rest in Tlaxcala and 
Puebla. The cultivation of the maguey manso is 
the great source of wealth of the most populous part 
of Mexico. The plant grows to the height of six 
and a half to eleven and a half feet, throwing from 
and around its trunk heavy prickly leaves varying 
from one to two and a half metres in length by fifteen 
or twenty centimetres in width, and from five to nine 
or more centimetres in thickness. It attains full 
development in spots lying between 6,000 and 8,000 
feet above the sea level, although within the pulque 
region are places situated as high as 11,000 feet, and 
in many others maguey is profitably raised at the 
minimum height of about 3,300 feet. The plant 
finds in the high regions of the central mesa all the 
physical conditions it requires : a very small atmos- 
pheric pressure ; constant and rapid evaporation ; a 
mild temperature, and a very strong ozonification. 
The best soil for the purpose is a clay of little 
strength containing some of the products from feldspar 
and calcareous rock, and gray or black toph. The 
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layer of vegetable soil must have a subsoil formed of 
calcareous rock or conglomerate undergoing consoli- 
dation or wholly consolidated, such as that in most 
of the pulque region known as tepetate. 

The maguey demands much care until it attains 
its full development, in several years, when it begins 
to yield its chief product, the alcoholic pulque, each 
plant yielding about four and a half pounds of juice 
every twenty-four hours. A maguey bed consisting 
of 100 plants produces daily about 1,000 tons of 
juice, and in four months about 100,000 pounds of 
pulque, which at two cents per pound returns $960 
for the bed, or $9.60 per plant. The price of a plant 
is from $3 to $6 according to the ground. Pulque 
is fermented aguamiel, or maguey juice. The latter 
is drawn directly from the plant three times a day 
during crop time. The aguamiel is carried in skin 
bags from the field to the tinajas, or large earthen 
jars, where the requisite quantity of ferment, pre- 
pared on the estate, is added to it. After the juice 
has become pulque through fermentation, the latter 
does not cease ; slow at first, it soon becomes more 
and more rapid, until the liquid turns to vinegar, and 
gives life to an insect, commonly known as piojo, or 
louse, and the peculiar odor of pulque becomes strong 
and disagreeable. Every possible means has been 
tried to check this fermentation, if only for a few 
weeks, so that the pulque could be exported ; but all 
experiments have failed. 

Si)me physicians standing high in the profession 
have declared that pulque possesses therapeutic prop- 
erties, producing beneficial effects in a number of 
diseases, chlorosis among them, to cure which it is 
prescribed as a part of the diet. The following are 
the component parts of good aguamiel : 

Aromatic water with agavic acid .66.15 

Agavic sugar 19.35 

Vegetable albumen 5. 10 

Gum, starch, and resin 5.26 

Salts, essential oil and cellulose 4.00 

Sundries 1.15 
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From the dead maguey plant is taken a fibre of 
great strength, and very useful for paper making. 
The paper has a consistancy resembling that of 
parchment, with a surface almost impermeable, 
and several other good properties. Other kinds of 
maguey are either used for the manufacture of tequila 
and mezcal. 

The sugar-cane, known in Mexico as caiiamiel, is 
largely raised, and the cultivation is yearly increas- 
ing. Cultivation is on a large scale iYi Vera Cruz, 
Colima, Tabasco, Oaxaca, Morelos, Guerrero, Tepic, 
Sonora, Jalisco, Michoacdn, San Luis Potosf, 
Hidalgo, and a part of Mexico, that is to say, in all 
the tierra caliente and tierra templada, and many 
deep valleys of the tierra fria. The Cuahuistla estate, 
near Cuantla in the State of Morelos, belonging to 
Remigio Noriega and Brother will alone produce in 
the present year 1892-1893, an average of 50,000 
pounds per day, their season probably lasting five 
months. The two estates of Messrs Torre Brothers, 
near Cuahuistla, will together yield an equal daily 
output, while these are only about 10 per cent of the 
estates in Morelos, but are perhaps, the largest in 
average and output with the exception of one. The 
total output of Morelos alone for 1892-1893 will no 
doubt be 10,000,000 pounds. Colima, one of the 
smallest producers, raises 165,000 pounds, and the 
crop increases from year to year ; but only muscovado 
is manufactured, and even that in quantity insufficient 
to meet the local demand, other kinds of sugar being 
iniported from Jalisco and Michoac^ln. Most of the 
Michoacdn sugar is also muscovado, which is pre- 
ferred by the Indian population. The area under 
cultivation is small compared with that which is 
suitable for the growth of sugar-cane, and no 
material increase is to be expected until the pro- 
jected railways shall reach the Pacific*, and rates of 
transportation be greatly reduced. Her present pro- 
duction amounts to about 2,600,000 pounds of brown 
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sugar, 4,000,000 pounds of loaf, and 2,700,000 pounds 
of melado, together with large quantities of rum and 
tobacco. 

Puebla produces sugar, but not one tenth of the 
quantity which she is capable of producing ; only mus- 
covado is made, all of it being consumed at home to 
an average amount of about 2,000,000 pounds a year. 
There are some estates in Jalisco provided with 
modern appliances, but the manufacture of sugar is 
limited to local needs, high rates of freight precluding 
exportation. Land is cheap, labor abundant at 
low rates, and when the railways reach the coast, 
Jalisco alone could supply foreign markets with at 
least 1,000,000 pounds a year. This industry will 
doubtless at no distant day be largely followed in 
Oaxaca, for the state possesses an abundance of 
excellent sugar land. Less than a mile from her 
capital fine cane fields can be seen, where the plant 
may be cut at all seasons of the year, and it would 
be difficult to find a more suitable region for its 
growth in or out of the Mexican republic. Guerrero 
is hardly inferior in this respect to Oaxaca, and in 
the districts of HuamustilUn and Choapan it is not 
uncommon to see cane sixteen feet in height, nearly 
four inches in diameter at the thickest part of the 
body, and yielding in abundance juice rich in sacch- 
arine matter. Nine-tenths of the agricultural soil in 
Vera Cruz is suited for raising sugar-cane, and cultiva- 
tion here is more general than in any other state. 
Nuevo Le6n is also a large producer, but has by no 
means developed this industry to the extent of her 
capability. Tamaulipas and San Luis Potosf, Morelos, 
Mexico, Sinaloa, and Sonora, have also peculiar 
advantages. The four states lying east of Tehuaii- 
tepec isthmus, namely. Tabasco, Chiapas, Caui- 
peachy, and Yucatdn, but particularly Tabasco, may 
some day become large sugar producers ; for in all 
the cane grows wild, and when the plant is properly 
cultivated, it will bear from fifteen to twenty cuttings. 

13 
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Coffee is becoming one of the chief agricultural 

f)roducts of Mexico. It is now produced in Tamau- 
ipas, Vera Cruz, and Tabasco, on the gulf; in Chia- 
pas, Oaxaca, Guerrero, and Colima on the Pacific ; 
and in the interior, in Michoacdn, Morelos, Mexico, 
Hidalgo, and San Luis Potosf. The productive 
region ipay also be extended to southern Puebla, to 
Nuevo Leon, Campeachy, and part of Sinaloa. Coffee 
from Uruapan in Michoacdn, from Colima, and from 
Coatepec in Vera Cruz, formed part of the Mexican 
exhibits at the Philadelphia Exhibition of 1876; 
the first was declared equal to Mocha, and the 
others as equal to, if not superior to, the Kfo product. 
Suitable land and plants may be had in Mexico at 
low prices, and it has been computed that to produce 
about 220 pounds, costs from $10 to $15 in Central 
and South America, while in Mexico the expense 
rarely exceeds $8 and is frequently as low as $6 and 
even $5. In Oaxaca, for instance, a plant from the 
moment the ground is broken to the first yield, — say 
four years — will cost, when the plantation has several 
thousand trees, at the rate of five cents, this being 
the minimum price; while the maximum in a well 
managed plantation will not exceed nine cents per 
plant. In that state a cafetal, or coffee estate, with 
200,000 plants will have cost the fourth year, ex- 
penses included, from $18,000 to $20,000. In the 
fourth year the minimum yield of each plant may be 
estimated at 250 grams, or 1 00,000 kilograms for the 
whole estate, which sold at $20 would return $10,000, 
and in the fifth year the estate will pay for itself 
The home consumption is large and constantly 
increasing, even the Indians using it in place of 
their former decoctions of herbs and grain. The 
regular price is seldom less than $35 per 220 pounds, 
vera Cruz is the great producer, with an average 
annual yield of 44,000,000 pounds. The area devoted 
to its cultivation is here ten times greater than that 
of any other state, and more than double that of all 
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the others together. Vera Cruz has had the advan- 
tage of superior means of communication ; its terri- 
tory was the first to be traversed by the National 
Mexican railway, which was followed by the Inter- 
oceanic, and a third line is now being built. The port 
of Vera Cruz has also afforded facilities for the impor- 
tation of machinery, implements, etc., which other 
states did not possess. The next coffee producer is 
Colima, with upwards of 2,000,000 pounds, followed 
by Michoacdn with 1,500,000; Chiapas, 1,000,000; 
Oaxaca, about 800,000 ; Tabasco, 440,000 ; Guerrero 
and Morelos between 120,000 and 160,000 ; Jalisco, 
San Luis, Mexico and other states, with an aggre- 
gate of about 200,000, making the total coffee pro- 
duction of Mexico approximate 50,000,000 pounds, a 
very small percentage of the possible yield. 

The cacaoterb, or cacao plant, scientifically knowu 
as theobroma cacao, grows to a height of twenty-six 
to thirty-three feet, and the regions best suited for 
its cultivation are those with slight changes of tem- 
perature, and with a minimum never less than 25** c. 
The cacaotero is found at slight altitudes above the 
sea level, say to a maximum of about 2000 feet, above 
which elevation it is rarely met with. The plant 
grows spontaneously in Chiapas, Tabasco, Oaxaca^ 
and Vera Cruz, though not in great quantity, and its 
cultivation is little heeded. Soconusco cacao is prob- 
ably the best, that section of Chiapas at one time 
supplying the royal family of Spain. Alluvial lands, 
containing clay and sand in about equal portions, and 
as much as possible of organic matter, are the most 
suitable. When this kind of soil is mixed with 
gravel it is in the best condition for raising cacao. 
The roots of the plant need, besides nourishment, a 
certain amount of moisture and ventilation. This 
class of soil greatly abounds in the whole Pacific 
littoral, from the Guatemala frontier to Colima, 
Jalisco, and part of Sinaloa, and extends from the 
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low Blopes near the sea level to the highest altitudes. 
On the Atlantic it may be cultivated from the eastern 
extremity of Tabasco, and part of Campeachy, to 
Vera Cruz, the eastern end of Hidalgo, and the broken 
lands of Tamaulipas near the coasts. Puebla, Mich- 
oacdn, and Nuevo Le6n have good soil for the cacao 
plant, and in Tabasco the Indians gather it wild. 

There are several species ot cacao in Mexico dis- 
tinguished by their Indian names; cuaucaca huatl, 
Mecacaca huatl, nochicaca huatl, tlalcaca huatl, and 
cuahu patlachtli, all of which yield three or four 
crops; the invemada or winter crop, from January 
to March ; the principal, from April to June ; the 
aventurera, from August to October; and the last, 
known as the alegoon, in November and December. 
When two of these crops are abundant, the others, 
belonging to opposite seasons, are scanty. The price 
of cacao in the interior of the republic, which cannot 
be supplied with its own products, is fifty to sixty 
cents a pound. The yield is large when the plant is 
properly attended to, and often reimburses its cost 
with the first crop. 

Vanilla is a plant which oflfers a wide field for en- 
terprise, with large profits, and has been successfully 
cultivated from the time of the conquest. Ever since 
the sixteenth century, when its value was made 
known in Europe, Vera Cruz has supplied the de- 
mand ; and yet, in the face of good prices its produc- 
tion has gradually declined, being now limited to the 
districts of Misantla and Papantla. Vanilla grows 
in the moist but not marshy lands of the tropical 
belt. It requires shade ; at the end of three years 
begins to bear fruit, and continues bearing for ten or 
twelve years. Each plant yields thirty to forty pods, 
but this may be increased by artificial fecundation of 
the flowers, a large number of which are lost. The 
industry has many advantages ; surplus ground may 
be sown in corn or other crops ; and the plant may 
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be raised in coffee estates as a secondary product, the 
price averaging nine dollars a pound* In Misantla 
and Papantla are harvested between 80,000 and 
100,000 pounds of choice fruit. The plant also grows 
in parts of Oaxaca, Tabasco, Chiapas, and other 
states, where the Indians gather it wild on the moun- 
tains. 

There are several species of the palm, useful for 
the industries, which in some of the states might 
become staples of export if properly cultivated. The 
coquito de aceite, or nut of the alfonsia oleifera, con- 
tains fifty per cent of a greasy substance suitable for 
making soap. It grows wild and plentifully on the 
Pacific coast, in Jalisco, Michoacdn, Colima, and 
Oaxaca, and other places, from the frontier of Guat- 
emala te that of the United States. The cocoanut 
palm tree, similar to that named by Goertner elais 
melanococa, yields fruit all the year round, each tree 
yielding from 100 to 125 nuts. Its grease retains its 
solidity in ordinary temperatures, exhaling a faint 
but agreeable aroma. Treated with alcohol it slowly 
dissolves ; with acetic ether more rapidly, and with 
sulphuric ether thoroughly. Mixed with soda it 
makes a consistent, soft, and fragrant soap. The 
price in Oaxaca is $4 per 220 pounds. The milk 
cocoanut, cocus nucifera, has never been cultivated ; 
its production is large on the coasts of both seas, and 
much of its fruit is exported to Europe and America. 
The annual yield is from 100 to 150 large nuts to the 
tree. The date palm offers a profitable field every- 
where on the Mexican coasts. It is also useful to 
protect grain crops from heavy winds. Experiments 
made in Lower California with the palm have been 
satisfactory. 

Marine pine, which yields turpentine, piteh, arti- 
ficial camphor, vegetable tar, and other substances, 
grows freely in Mexico. Lands applied to its culti- 
vation command a higher price in Mexico than any 
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others, except a few in the pulque region, and others 
devoted to especial productions in Vera Cruz. Each 
tree yields annually for fifty years or more, nearly 
two litres of resinous substance. 

Eice is largely imported, and the consumption 
increases rapidly, as the Indians are now adding it to 
their diet. There are abundant rice lands in Tamau- 
lipas, Vera Cruz, Campeachy and Tabasco, the marshy 
region of the last named offering every advantage for 
the cultivation of the grain. In Morelos, rice stands 
second among agricultural products. In the Jojutla 
valleys and the Tetecala meadow it is common to 
obtain two hundred or more grains for every one 
sown, and this also occurs in Guerrero, Vera Cruz, 
and other states. 

Cacahuate, a corruption of the Aztec name tal- 
caca huatl, and botanically known as arachys 
hypogea, is an oleaginous plant, largely produced in 
Mexico in temperate and warm regions, and easily 
irrigated. Clay or sandy soil, rich in decomposed 
vegetable matter, is the most suited for it. The 
plant is largely cultivated in Monterrey, Tamazun- 
chal^, Sonora, Salvatierra, Tacdmbaro, Cuemavaca, 
Zacultipdn, Tix Kokob, TezintUn, Oaxaca, and other 
parts, tut the production is insufficient to meet the 
demand. Other oleaginous plants deserving special 
mention are the benneseed or sesamum orientale, the 
turnip or brassica rapa, and brassica campestris, the 
cacahoamantzin, or licania arborea, and the chicalote, 
or papaver spinosum. The benneseed, yielding from 
forty-five to fifty per cent of oil, is grown in Vera 
Cruz, Morelos, Chiapas, Tabasco, Michoacdn, Puebla, 
and the city of Mafz in San Luis Potosi. The price 
varies from nine to eleven cents per kilogram. The 
seed of the brassica yields about thirty-five per cent 
of oil, which is largely used, but the Llanos de 
Apam, San Martin Texmelucan, and Chalchicomula 
are the only places where farmers have paid attention 
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to its cultivation. The oil is worth twenty-five to 
thirty cents per litre, and is in constant demand. 
The ehicalote seed yields about thirty-five per cent 
of limpid, clear oil, with a disagreeable odor, but its 
properties are valuable. The cacahoanantzin, which 
is indigenous, is a small nut containing plenty of 
greasy matter, easily extracted, and good for saponi- 
fication. The natives form strings with the nuts, and 
use them instead of candles. Each nut burns four 
or five minutes, and give forth a turbid and smoky 
light. The castor bean, or ricino comunis, grows 
luxuriantly in the choice lands of And.huac. Its 
leaves feed the bombyx cynthia, which greatly resem- 
bles the bombyx mori, or silk worm. The cynthia 
produces a fibre, not so fine as that of the bombyx 
mori, but certainly stronger; the insect, while re- 
quiring less care, is more prolific. If it is only a 
degenerate species of the silk worm, with proper 
attention it might be made to yield a finer product. 

Hops, of rich and aromatic quality, are raised in 
several localities. 

There are excellent grape lands throughout the 
republic, from latitude 20** to the frontier of the 
United States. Nuevo Le6n, Chihuahua, near Ciudad 
Juarez, and Coahuila, are the only states now produc- 
ing the grape, but not even enough for their own 
consumption. Even below the twentieth parallel, 
portions of the highlands of Oaxaca, Puebla, Tlax- 
cala, Mexico, MichoacAn, and Morelos might advan- 
tageously apply some of their surface to grape 
culture. Puebla has in Tehuacdn some vineyards, 
chiefly planted in vineshoots imported at the 
expense of the national government, and the planters 
who took chaise of their cultivation succeeded better 
than was expected. The stock planted at Ixmiquil- 
pam a few years since yielded their first fruit in 
seventeen months, and its subsequent production has 
been abundant, and of excellent quality. 
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The soil of the famous ve@;a8 or tobacco plantations 
of the Vuelta Abajo in Cuba, contains eighty-eight 
to ninety-two per cent of sand with traces of potash. 
Soil with more clay will produce a weed surcharged 
with nicotine, but lacking that delicate aroma that 
has given the Cuban a world wide fame. Mexico 
has plenty of virgin land with the same chemical 
properties as that of Vuelta Abajo, and with almost 
identical conditions as regards temperature, humidity, 
latitude, and elevation. Such lands are to be found 
at the boundaries of Vera Cruz and Oaxaca, espec- 
ially from Tlacotalpan to the Coatzacoalcos river. 
Similar soil is much of that on the banks of the 
Tancochapa, and in several districts of Tabasco. San 
Andres de Tuxtla and Acayucdn, in Vera Cruz, have 
the most famous vegas of Mexico, and though some- 
what empoverished may be used for many years 
longer if the vegueros will work for quality rather 
than quantity, Chinameca, Xicaltipdn, and Tuxte- 
pec on the upper margin of the river Papaloapan, 
also have land similar to that of Vuelta Abajo. A 
Spaniard named Balsa, from Cuba, thoroughly con- 
versant with the business, planted tobacco in the 
Valle Nacional, with results not fully satisfactory 
to himself, but the leaf was fair. The cigars made 
by Balsa at his factory, La Prueba, have acquired 
considerable fame. In Huimanguillo, Tabasco, there 
is excellent tobacco land, but planters there, like 
those of Vera Cruz, are careless. There are few who 
try to procure the best seed, or to acquire even a 
rudimentary knowledge of cultivation. Hence it is 
that Huimanguillo tobacco, though fair in quality, is 
unknown outside of the district. Around Lake 
Carmen, on the bank of the Usumacinta and iSan 
Pedro rivers, near Palizada in Canipeachy, and Cat- 
axaxa in Tabasco, the land is excellent for tobacco 
culture ; the temperature suitable, and the facilities 
for export perfect; and yet the leaf, because of 
faulty preparation, commands but a low price. 
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Lands in Santa Rosa, Oaxaca, and a lai^e portion on 
the Tehuantepec isthmus are favorable for raising 
tobacco of fine grade and aroma; but the local 
markets call for a thick, heavy leaf, which must be 
heeded, or the tobacco will find no readv sale. The 
only seed sown is that yielding Indio tobacco, which 
is nicely flavored, but the leaf is rough, hard, and 
heavy, with very thick veins, and fiiis is what 
pleases the consumers. 

Campeachy, from Champot6n to Hecelchacdn, em- 
bracing Bolonch^n, Ticul, and Hopelch^n, has sandy 
soil with a small percentage of clay and vegetable 
humus, excellent for tobacco, and a portion of the 
belt has vegas quite similar to those of Cuba. Yuca- 
tan has in the districts of Espita and Valladolid good 
lands fit for cultivating fine tobacco, but they have 
been little used except by the Indians in small hold- 
ings for their own consumption, or to help in paying 
their debts. Tobacco is plentifully raised in Pochutla 
and other localities in Oaxaca, and Guerrero, Colima, 
and Tepic are large producers. In the interior, 
Jalisco, Michoacdn, Morelos, Hidalgo, and Quer^taro 
also raise large quantities for market. In Tamaul- 
ipas also much tobacco is produced, but here, as 
elsewhere, there is ample room for a more extended 
system of cultivation. The entire quantity now pro- 
duced in Mexico is about 26,000,000 pounds; Vera 
Cruz contributing one-half, Jalisco, one-sixth, Oaxaca, 
seven twenty-fourths, and the other states with crops 
varying from 50,000 to 200,000 pounds. It is stated 
that leaf from the Valle Nacional, and from some 
vegas of San Andres, has been sold in Europe at two 
dollars a pound, while the entire product of certain 
vegas has realized as much as one dollar a pound. 

The tropical fruits now cultivated in Mexico are 
pineapples, plantains, bananas, mamees, orange!:^, 
limas, limes and lemons, zapotes, mangoes, alligator 
pears, citrons, guavas, shaddocks, pomegranates, and 
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others. With the establishment of railway commun- 
ication between the interior and the seaports, a 
large export of fruit may be developed. The fruits 
of TamaulipaSy Nuevo Le6n, San Luis Potosf, Coa- 
huila, and even a part of Vera Cruz, might be oflTered 
for sale in Chicago, St. Louis, and other points in 
the United States within two or three days after 
they were taken from the tree. Fine oranges and 
rich limes are produced in most of the states, but no 
one has ever thought of making a profitable business 
by raising them. No appreciable part of the exten- 
sive territory in Nuevo Le6n, Coahuila, San Luis 
Potosi, and even Zacatecas, has been as yet applied 
to the cultivation of fruit of the temperate region. 
Land is cheap, and with little outlay a fruit industry 
might be started with a &ir prospect of good results. 

The rubber tree flourishes in the tropical forests of 
Mexico, and even in a large portion of the moist 
lands of the temperate region. It is already culti- 
vated in a small way ; but most of the quantity offered 
for sale is obtained by Indians. The best region 
extends along the coasts from the sea level to an 
altitude of about 2,300 feet. It grows spontaneously 
in Vera Cruz, Tabasco, Campeachy, Chiapas, Oaxaca, 
Guerrero, Colima, Michocu^dn, Jalisco, Hidalgo, Sina- 
loa, and Tamaulipas, where the authorities are adopt- 
ing measures to check the destruction of the trees from 
drawing the sap. The best lands are the sandy-clay, 
abounding in humus ; the climate must be warm and 
moist without being marshy. The general production 
may be set down at upward of 2,200,000, of which 
Vera Cruz furnishes 270,000 pounds. The tree 
grows to a large size, the noted Mexican statesman 
Matfas Komero, having seen specimens 30 years 
old, whose trunks at the base were more than eight 
feet in diameter. The annual production of each tree 
is from six to eight kilograms of gum ; but this is 
doubled and trebled when the plant is in its proper 
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climate and in suitable soil. The price of marketable 
rubber varies from $70 to $80 per 220 pounds. 

The chico-zapote, or achras sapota, abundant 
in the sea-coast states, supplies a milky substance, 
fit)m which is obtained, by the Indians chiefly, 
the chicle ^m, much used in pharmacy and for 
making candy. The plant is utilized in the Huaxteca 
region of Vera Cruz, Oaxaca, and Hidalgo, and in 
Tabasco and Campeachy chicle occupies the fifth 
place among exported articles— precious metals 
excepted — and is shipped to the value of $1,286,997. 

The number of known dye plants in Mexico is 
large, but newly-discovered species are frequently 
added thereto. Among the more important are log- 
wood, palo amarillo, muitle, indigo, curcuma, achiote 
or bixa orellana, orchilla, zacatlaxcale, and cdrtamo 
or carthamua Logwood is indigenous in Mexico, the 
tree growing spontaneously in Campeachy, Yucatdn, 
Tabasco, Oaxaea, Vera Cruz, and Guerrero. Achiote 
is abundant in Yucatdn, Vera Cruz, Oaxaea, and 
Chiapas. There are two species, one yielding a deep 
red, and the other a soft yellow ; both are used by 
dyers. Indigo, of several species, is frequently found 
in the tropical region, but the indigofera tinctoria is 
the only one cultivated. In Juchitdn the crop is 
about 70,000 kilograms, and 40,000 in Tonall In 
Michoacdn it is largely produced. First-class indigo 
is worth at the places of production nearly one dollar 
a pound; second-class sixty to seventy cents, and 
third-class about thirty cents. Cdrtamo is raised in 
Michoacdn. Besides the red coloring matter, carda- 
mine, which commands a high price, about thirty 
per cent of oil is drawn from the seed, this oil being 
used as a purgative, and also in the preparation of 
paints for its drying properties. 

The cultivation of quinquina or peruvian bark was 
successfully started in Vera Cruz, and is slowly 
spreading, the National Medical institute encourag- 
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ing its productioiL The aborigines made use of 
many medicinal plants from their rich flora, and still 
continue to use many which await only the sanction 
of modern scientists to take their place in the phar- 
macopoeia. Mexico undoubtedly possesses a great 
number of curative plants, but only a few of them 
are utilized. The best known are jalap, castor bean, 
lind or tilia, belladonna, sarsaparilla, purging cassia, 
valerian, anacahuita or cordia boissieri, senna, schinus 
molle, liquid amber, ipecacuanha, mirahuanha, cana- 
bis sativa, poppy, copal, chicalote, maiden's hair, 
camphor, guaco, sassafras, chile, arnica^ pepper, 
Spanish liquorice, and many others. 

Many localities formerly rich for their agricultural 
products, have been turned into deserts by the whole- 
sale destruction of forests. Among the regions where 
the felling of trees was conducted on a large scale 
with disastrous results are the Anahuac valley and 
the mountains and valleys of the central plateau. 
The high tableland was not, however, entirely bared 
of woods, as there are yet over one hundred varieties 
of trees suitable for building and cabinet and orna- 
mental work in Puebla, Hidalgo, Tlaxcala, Morelos, 
Mexico, San Luis Potosi, Quer^taro, Guanajuato, 
Zacatecas, and Aguascalientes. The Huaxtecas of 
San Luis Potosf and Hidalgo teem with the odorous 
cedar, mahogany, and other valuable woods. In 
Mexico and Morelos, pines form the wealth of their 
forests. • In Puebla, besides pines, may be seen in 
the museum over one hundred specimens of its woods 
capable of the finest polish. Chihuahua and Durango 
also have extensive forests, which are utilized only to 
meet local needs. These two states, as well as 
Zacatecas and west Coahuila, are well adapted for 
the production of resinous pines. In Nuevo Le6n 
there are large forests containing cedar, tall pines, 
evergreen oak, sabine, poplar, mulberry, walnut, and 
the white and wild mulberry. On the sides of the 
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Cordilleras, at a short distance from the sea-coasts, 
beginning at Tamaulipas on the gulf of Mexico, and 
ending in Sonora on the gulf of Cortes, the forests 
are filled with fine woods. On the isthmus of Tehuan- 
tepec and extending to the district of Los Chienes in 
Campeachy, including all Tabasco, about 250 miles 
in length by 125 in width, there are ahuost continu- 
ous forests of cedar, ebony, mahogany, with trunks 
often measuring nearly eighty inches in diameter, 
balsam, rosewood, sandal, tolu, red zopilote, zon- 
golica, and numerous others. In the new govern- 
ment house at San Juan Bautista, Tabasco, each of 
the balusters in the main staircase represents over 
eighty varieties of precious woods, many of them 
known only by their aboriginal names. Yucatdn is 
also rich in fine woods ; Chiapas and Oaxaca rival or 
excel Vera Cruz, Campeachy, and Tabasco. Michoa- 
cdn, Guerrero, Colima, Jalisco, and Tepic are sim- 
ilarly favored. Those of Sinaloa and Sonora are on 
a smaller scale, and with woods of lesser value, but 
in both states could be cultivated a number of the 
finer varieties. For the exportation of timber the 
country has a number of rivers, spoken of elsewhere, 
that can be made available. 

The surface of the Mexican territory is nearly 
all capable of cultivation, the only exceptions being 
the mountains, and small portions of soil which 
are surcharged with mineral salts, scattered through- 
out the several states. But there are on the sea- 
coasts and in the interior, fertile fields with a deso- 
late appearance; the only signs of vegetation being 
cacti and a few other plants deriving from the atmo- 
sphere barely sufficient moisture to keep them alive. 
On the other hand, there are tracts near the coasts 
with too much moisture, where vegetation is exuber- 
ant, but neither man nor beast can step on the 
thin sun-dried surface of mud without danger of 
sinking. Such spots are numerous in Vera Cruz, 
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Tamaulipas, Tabasco, and Campeachy, and likewise 
on the Pacific coast. 

Streams which descend from the slopes of the 
Cordilleras toward both seas, and course the valleys, 
either run into the sand, or feed other streams, empty- 
ing their waters in the sea. Owing to differences of 
level, the regions thus traversed might be easily pro- 
vided with irrigation. Many such places have a 
sufficiency, and even an excess of moisture. In the 
high plateau the case is different ; this soil contains 
all the requisite elements for cultivation ; the temper- 
ature is seldom too cold, frost is infrequent, and heavy 
winds occur only in narrow valleys or passes in the 
mountains, as in Fachuca and Zacatecas, where they 
check the growth of delicate plants, though others 
are not affected. Irrigation, where needed, is only 
required during six months in the year ; for the other 
six nature makes provision, as during the rain}*- season 
deep valleys are turned into marshes, and dried up 
rivers become rushing torrents. 

The Bols6n de Mapimf, a perfect waste some years 
since, is now largely utilized, thanks to an irrigating 
canal, with a present length of nearly twenty-two 
miles, fertilizing large tracts of land, and already 
yielding good profits on the undertaking. The cor- 
dilleras limiting the plateau in Durango, Coahuila, 
and Chihuahua, especially on the west, have many 
ramifications running perpendicular to their axis, and 
also to that of the plains, leaving narrow and deep 
glens frequently of several kilometres in length, 
where dams can be easily constructed. Other glens 
start from the axis of the Cordilleras, and run some 
distance parallel with them, leaving on their sides 
branches which by the prolongation of their bases, 
lessen the force of the powerful currents, and also 
facilitate the gathering of the waters that might be 
utilized by diverting them into the plateau through 
the narrow cafions formed by accumulated waters on 
the opposite sides, as occurs with the rivers Nazas, 
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Aguananal, and others forming lakes Mairdn, Tla- 
huaila, Palomas, Yerno, and Peronal, amid the vast 
plains of Coahuila. In Chihuahua, to the west, topo- 
graphical conditions are favorable for constructing 
dams, with canals on the plains whose subsoil is 
mostly impermeable clay, permitting the waters to be 
conveyed long distances with little loss. In the tree- 
less regions of Chihuahua, Durango, and Coahuila 
rains are infrequent for many hundreds of kilometres ; 
but here the ground is sandy, with a moist, deep 
subsoil, and several varieties of the pine might find the 
necessary moisture and nourishment. In other states 
irrigation is a vital problem, but one that does not 
appear difficult of solution. Guanajuato, for instance, 
is solving it near San Felipe at Arroyo Blanco, 
where a dam capable of holding 1,200,000,000 litres 
has been built at a cost of less than $30,000, which 
sum may be returned twice over by the yield of the 
first crop of chile raised on the estate. Two other 
large dams are being constructed in the same state, 
and in the Yaqui region, and elsewhere extensive 
irrigating works have been undertaken. The govern- 
ment and the leading agriculturists of Mexico have 
watched the effects of irrigation in California and 
Arizona, where barren wastes have thus been con- 
verted into garden spots, and surely they will not be 
slow to avail themselves of the benefits of their neigh- 
bors' experience. 

Most of the marshes found near the sea-coasts are 
formed by currents diverted from the main channels 
of rivers, and their drainage may be easily effected. 
The muddy regions, occupied by mangrove and salt 
marshes, will sooner or later become consolidated 
into fertile tracts by the addition of the sands carried 
to them by strong ocean winds. 

Irrigation and drainage are not all that agriculture 
requires in Mexico ; there must also be economy in 
labor, in order to compete with other countries produc- 
ing a given staple, and for this are needed improved 
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machinery and implements. Mexico has began to 
introduce these new appliances, but not as yet on a 
scale befitting her resources. The work of separating 
the grain, for instance, is still conducted on the thresh- 
ing-floor, at a great expense of time and labor, the 
delay often causing, during the rainy season, the loss 
of much of the grain after it has been stacked. There 
are, however, in Vera Cruz and elsewhere, a few ma- 
chines for threshing rice, com, and other cereals. With 
fibre separators the country is much better supplied. 
Yucatdn has excellent machinery for manipulating 
henequ^n, without which it could not be prepared 
for foreign markets. All plantations in that state 
have powerful separators, and some possess also 
hydraulic packing presses; but the most valuable 
plant is the one recently erected in Progreso, at a cost 
of $100,000, for packing and preparing the fibre for 
shipment. 

Comparing the present state of agriculture with 
its condition only ten years ago, the relative progress 
of Mexico will not suffer by comparison even with 
that of the United States. Exports of agricultural 
products have more than doubled, and meanwhile 
home consumption has so largely increased that 
the total gain may fairly be stated at one hundred 
per cent. To this result the investment of foreign 
capital and the introduction of foreign appliances 
have largely contributed. In the United States the 
use of labor-saving machinery has become so general 
that further progress must necessarily be slow ; in 
Mexico, such machinery is only coming into use, and 
in this direction the achievements of the past are but 
an indication of what may be expected almost in the 
immediate future. 
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STOOK RAISING 

Lands Suitable fob Stook Breeding — Paoturaoi — ^Bbibdino of Cattle, 
Horses, Sheep, and Swine — Ostriohes — Camels — Methods for 
Improvino Stock — Information on the Breeding of Animals- 
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Probable Yield — Cochineal — Axe or Ni-in — Bkes-wax, and Its 
Uses — Export and Consumption of Wax— The Heron — ^The Croc- 
odile. 

In meDtioniug first of all the areas adapted to stock 
rearing, we must include almost every portion of 
Mexican territory, since from Chihuahua to Chiapas 
and Yucatdn, and from Tamaulipas to Colima and 
Sonora, live-stock of every description finds abundant 
pasture for at least a portion of the year. It must, 
however, be admitted that in the states of Durango, 
Chihuahua, Sonora, Coahuila, and part of Tamau- 
lipas, there are large tracts where the failure of the 
rains often causes disastrous results. Here as a rule 
owners are content to take what nature has provided 
for their flocks and herds, without incurring the 
smallest expense to avert their destruction by drought. 
They see around them the bones of thousands of 
animals, without being induced even to dig a well to 
save themselves from loss and their beasts from a 
lingering death. American and English capitalists 
have invested large sums of money on lands close to 
the frontier of the United States, where the scarcity 
of water is most felt, and such investments have been 
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profitable. The difference between the American 
and Mexican stock breeder is that the former makes 
provision against drought, and the latter does not ; 
but hopes rather to be reimbursed in more propitious 
times, which times may never come. 

More to the interior and toward the Cordilleras, 
the rainfall is greater ; streams and springs are more 
commonly found, and well water may be procured at 
no great expense. In such regions, comprising por- 
tions of Nuevo Le6n, Coahuila, western Chihuahua, 
and Durango, San Luis Potosl, Querdtaro, Zacatecas, 
Aguascalientes, Guanajuato, Morelos, Mexico, Hi- 
dalgo, Tlaxcala, north Oaxaca, and Puebla, stock 
raisers have all the conditions they could wish, 
nutritious grasses growing wild in abundance at 
every season of the year. In all these states are 
sections, at the foot of the higher summits, where 
crops cannot be profitably raised for various reasons; 
but the ground is always overlaid with a carpet of 
verdure, where roam countless herds and flocks. In 
the same states, together with Michoacdn, Jalisco, 
and Guerrero, on the other side of the Cordilleras 
toward the sea-coast, forming the transition belt 
between the tierra caliente and tierra frfa, there is 
still more wealth of pasture and a greater abundance 
of water than in the inner slopes. There nature has 
drawn the boundary line between the tiller of the 
soil and the stock breeder. The former may freely 
use his plough in the lowlands and valleys, while the 
latter will increase his herds and flocks on the high 
mountain sides covered with nutritious herbage. 

The lowlands of Tamaulipas, Vera Cruz, Tabasco, 
Campeachy, Yucatdn, Chiapas, Oaxaca, Guerrero, 
Michoacdn, Colima, Jalisco, Tepic, Sinaloa, and 
Sonora, afford good chances for stock-raising, with 
extensive plains covered with tall grass, at the base 
of the foothills, where stock has every advantage to 
grow fat and multiply, safe from wild beasts or 
reptiles. The lands of Tehuantepec, Tabasco, and 
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west Chiapas are of a different aspect, but vie with 
the former in their properties for breeding cattle. 
Campeachy and Yucatd^n also possess advantages 
for raising stock. Their shallow vegetable soil, over- 
lying calcareous rock, derives from the latter valua- 
able elements which it transmits to the pasture, 
while there is no scarcitv of cool clear water. 

Pasture in Mexico, whether tender, strong, or dry, 
is everywhere good for stock. In the territory lying 
within and without the plateau, from an elevation of 
5,000 feet above the sea level, most of the pasture is 
of the kind known as tiernos, or tender, that is to 
say, small grass which sprouts, grows, dies, and 
deposits its seed within the year. Stock thrives 
upon it, for it is extremely nutritious, producing beef 
and mutton of excellent quality, with strong and 
hardy animals. Generally speaking, this kind of pasture 
is abundant ; in the northern and central states, how- 
ever, it cannot withstand a long drought, the roots 
being short. The kinds which may be cultivated 
where they do not grow spontaneously, are clover, 
creeping wheat or dog grass, in several varieties, 
lucern, pea or pisum satioum, thistle, and sabbadilla. 
From 2,000 to 5,000 feet above the sea the grass 
grows tall but tender, and below it is a smaller 
variety thriving under its cover. As the large 
space comprised between those two limits of altitude 
is close to the cold belt, herds and flocks may 
pasture in the latter during summer, and when the 
dry season commences,* return to the lowlands. This 
advantage is denied to stock in the extreme north of 
the plateau, owing to the greater distances ; but in 
the states of Nuevo Le6n, San Luis Potosl, Guana- 
juato, Quer^taro, Mexico, Morelos, Tlaxcala, Puebla, 
Oaxaca, Hidalgo, Jalisco, Michoacdn, Vera Cruz, Sin- 
aloa, Sonora, and* Tamaulipas, the change of belt 
may be effected without trouble. In the savannas 
of the coast, herbaceous vegetation is abundant, and 
tender, juicy pasture prevails, so that a few square 
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yards will afford sustenance for one head of large 
stock during a whole year, while 300 or more sheep 
will easily find sustenance on one kilometre of surface. 
In Yucafein and Cam peachy cattle may be seen which 
for size and strength will compare with the best in 
the world. 

In Mexico the principal domestic animals are 
horses, asses, and mules, neat cattle, sheep, swine, 
goats, and fowl. The ostrich and camel can be easily 
acclimatized ; among insects there are the silk worm, 
or bombyx mori, and the bombyx cynthia, the axe or 
ni-fn, the cochineal, and others. Domestic fowl are 
found almost everywhere in Mexico, but are not 
raised for market to any considerable extent, most of 
the cities and towns being supplied by Indians who 
bring there for sale a few birds and a small number 
of eggs. This is about the present extent of trade, 
though poultry are unusually prolific and their breed- 
ing near large centres of population should be a pro- 
fitable industry. The turkey is indigenous and 
multiplies rapidly. Flocks of wild turkeys are found 
in portions of the country, and the bird is said to be 
largely raised for market. 

The horse of Mexican breed has many excellent 
points, though horse-breeding has been carried on 
chiefly to increase the number, little having been 
done to improve the animal's quality. The endurance,, 
for which it is noted, especially on rough, broken 
roads, is due rather to physical conditions than to 
other causes. Most of the stock is descended from 
those brought over by the conquerors from Spain, 
and while not wanting in strength and agility, are 
deficient in height and symmetry of form. When- 
ever judicious selections have been made, the result 
in two or three generations has been a spirited and 
well-shaped animal, resembling in some degree its 
Iberian progenitors^ but possessing greater strength. 
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Horse breeding is mainly carried on to supply the 
needs of the hacienda, and not with the view of mak- 
ing a business of it ; consequently, very few numerous 
droves are met with. Horses are most abundant in 
the northern and central states, especially in Zacate- 
cas, Coahuila, Chihuahua, Michoacdn, and Mexico. 
The total number in the entire republic is computed 
at 1,250,000, including among them some fine animals 
imported from various countries for carriage use in 
the metropolis. 

The ass, descended from Asiatic ancestors, is found 
everywhere in Mexico, and is an inseparable com- 
panion of the Indian, by whom he is used for farm 
work. The species has woefully degenerated, some 
specimens being met with only forty inches or less in 
height, and extremely lean and feeble. This is due, 
not to the action of the climate, but to ill treatment, 
and poor and insufficient food. 

The topography of Mexico has rendered the mule 
an actual necessity, for this is the most enduring 
among the animals employed for transportation pur- 
poses, and with a sure footing on difficult mountain 
roads. The network of railroads needs its assistance 
to bring within reach the products of agricultural 
regions, gathered in a belt, say of one hundred kilome- 
tres on either side of the lines. The formation of 
the ground precludes the building of private lines 
from estates to connect with the trunk roads. Com- 
modities must therefore be conveyed for a consider- 
able distance by mules, the only .pack animals suited 
for such service. Efforts should be made to improve 
their breed, for though hardy and strong they are 
lacking in physical development. To convey a large 
quantity of goods by this mode of transportation is 
no easy task, for to the difficulty of subdividing the 
loads is added the trouble of the muleteers in keep- 
ing the animals in order, and to this the cost of 
support. Most of the unfortunate brutes, however, 
go hungry from the time they leave the pasture 
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ground and begin work, to the moment of their 
death. The shorter the number in a train the 
better, provided the mules are strong. When the 
train is formed of poor, ill-fed animals, the mere 
sight of a bunch of green grass on the roadside will 
cause a general stampede, sometimes to the injury of 
themselves, and always with unspeakable trouble to 
the muleteers, and no slight damage to the loads. 
The total number of asses in Mexico is estimated at 
625,000; and of mules, 873,000, the greater portion 
being in Vera Cruz, Zacatecas, Coahuila, Mexico, and 
Nuevo Le6n. 

Some 8,000,000 head of neat cattle, the same 
number of sheep, and about 4,000,000 of goats lead a 
starved existence in Mexico, where 50,000,000 of 
each of the two former could find ample sustenance , 
and many millions of the latter. Coahuila, Sonora, 
and Chihuahua, centres of the live-stock industry, 
hardly support 3,000,000 head, though capable of main- 
taining at least ten times as many. Michoacdn, Vera 
Cruz, Nuevo Le6n, Mexico, Tamaulipas, and Puebla 
feed nearly 3,600,000 large, and about 2,500,000, 
small stock. All could vastly increase their flocks 
and herds more readily than the other three states, 
for they have more water and a milder climate, 
though on the other hand, their plains are less exten- 
sive, and their lands higher priced. Next come 
Zacatecas, Sinaloa, Queretaro, San Luis Potosf, Hi- 
dalgo, Guanajuato, Aguascalientes, Durango, and 
Tlaxcala, whose live-stock wealth is limited, though 
some are counted among the large producers, and in 
Zacatecas efforts have been made for the improve- 
ment of breeds. The future of all the states in this 
direction is promising, requiring only superior methods, 
and a moderate investment of capital, to secure most 
ample returns. 

Choice animals for breeding purposes have been 
imported in most of the states, and modern scientific 
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methods have been at least initiated to produce sound 
and serviceable stock. As to horses, preference has 
been given to the Andalusian or Arabian breed, fine 
specimens of which are to be seen in the chief pasture 
grounds of Mexico, Michoacdn, Coahuila, Zacatecas, 
Vera Cruz, Jalisco, and Nuevo Le6n ; and are not 
rare in other states, especially in Yucatdn. Norman 
horses would be useful for draught work, and when 
crossed with robust, healthy Mexican mares, would 
produce animals well adapted to the country. For 
the saddle or carriage the Andalusian horse, crossed 
with strong, light, and well set Mexican mares, would 
breed a class of animals superior to all others for the 
mountain roads, provided they come from somewhat 
broken and stony pasture grounds; otherwise their 
hoofs would be too broad and soft. In cities horses 
used in drawing heavy weights should also have 
touorh, strong hoofs. For some kinds of agricultural 
and transportation work no horse can render as good 
service as the mule, though for work in the fields 
preference is given to the ox for the form of its foot, 
and the slowness of its movement, causing less dam 
age to plants than either horse, ass, or mule. It has 
been recommended that the last three be placed in 
separate pastures from cattle, because their sharp 
hoofs cut and uproot the grass they do not eat, greatly 
to the disadvantage of cattle. Durham bulls are 
deemed the best for crossing, where cattle are to be 
raised for market, or cows for butter or cheese ; the 
best cows being the Swiss, when needed for dairy 
purposes. 

Sheep breeding is assuming great importance in 
Mexico, and it is believed that the country will at no 
distant day become a large exporter of wool and 
skins. The latter are as good as those produced in 
the Argentine republic, and yet command a lower 
price, for the reason that they are less carefully pre- 
pared for market than the South American article. 
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They are frequently injured by careless shearing and 
by defective drying and salting. The drying is done 
in the open air, where the hot sun hardens and cracks 
the skins, instead of being conducted in sheds, while 
common salt, mixed with nitre, is used in their prep- 
aration, causing much trouble to tanners. For the 
breeding of sheep the merino ram is preferred, most 
of the Mexican sheep being descended from the Span- 
ish merino, a prolific animal, and one that thrives in 
high temperatures. The Angora goat is considered 
the best for the improvement of the stock in Mexico ; 
their skins being highly prized. Swine, represented 
by about 5,000,000 head, may be largely increased 
in number; and there is no reason why Mexico 
should not acquire its share of the pork trade with 
Europe. 

The exportation of different kinds of live-stock was 
valued in 1891 at $1,000,000; and of skins of all 
kinds at $2,000,000. The cause of the small export 
of stock is that Mexican breeders near the Texan 
border, on seeing the price of cattle trebled in Texas, 
in 1883, sold nearly all they had, without foreseeing 
that if they had been content to wait, their ranges 
would have been the main source of supply for sub- 
sequent demand. The worst feature of their lack of 
foresight was that they were left without even suffi- 
cient animals to spread the industry in their own 
country. The best class of breeders, while earning 
meanwhile a fair interest on their money, now look 
more to future benefits. The capital represented by 
the live-stock industries of different classes was esti- 
mated in 1885 at $582,700,000; but in later years 
has been greatly augmented, and in 1892 probably 
exceeded $700,000,000. 

The exportation of horse-hair amounted in 1891 
to $50,000, and this branch is slowly increasing. 
The production of wool does not as yet meet the 
demand for home use, which is daily augmenting, the 
laboring classes now preferring woolen underwear. 
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The price of Tamaulipas goat-skins varies between 
forty-two and fifty cents per pound ; those of Vera 
Cruz commanding a trifle more ; the skins of Oaxaca 
and other states, not being so strong, are worth a 
little less, though never under thirty-eight cents per 
pound ; and would sell for as much if proper care 
were taken in the operations of flaying and salting. 
The skins of wild animals, as deer, otter, and beaver, 
might increase the volume of exports. 

Attempts have been made at diflerent times to 
acclimatize the camel, with the view of utilizing it as 
a beast of burden, but thus far without success. The 
introduction of ostriches has likewise been under 
consideration by the government, but nothing definite 
has yet been accomplished. The climate, soil, and 
feed in divers regions of Mexico are suited to the 
propagation of the larger class of birds, and if the 
raising of ostriches oflers some difiiculties at first, it 
is well worth the attempt for the sake of prospective 
benefits. 

The silk-worm was imported into New Spain, 
probably by Francisco de Santa Cruz and the Oidor 
Delgadillo, and Cortes himself took special pains for 
its propagation. In 1543 were named in a royal 
cedula the workmen who were to engage in silk 
weaving in the city of Mexico, and although Indians 
were forbidden to take part in such work, they were 
permitted and encouraged to cultivate the worm. 
This industry gradually became important in the 
Mixteca Alta of Oaxaca, which had extensive mul- 
berry plantations at Mixtepec, San Francisco, and 
Tepexi. Nevertheless, after some years the business 
fell into decadence, and as Villasdnor has it, there 
was left in 1744 to Tepexi merely the remembrance 
of its silk trade. In 1832 was founded in Coyoacdn 
an establishment at which boys and girls were 
instructed in sericulture and the preparation of silk ; 
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but when the prospects of this industry began to be 
of the brightest, political disturbances suddenly 
caused its suspension. Within recent years, largely 
through the efforts of Carlos Pacheco, formerly 
minister of Fomento, it has been revived, and is still 
progressing, though somewhat tardily. 

Sericulture is now carried on in the municipalities 
of Juquila, Mixes, Quichapa, Zimatlan, and the valley 
of Oaxaca, in which state the mulberry grows wild 
in every district. In Michoacdn, in many of the 
municipalities of Puebla, and in several of the districts 
of Tlaxcala, the different varieties of mulberry also 
grow without cultivation. In Morelos is an abund- 
ance of mulberry trees, as also in the state of Mexico, 
at certain localities, like the Bravo valley, where 
sericulture could be largely and profitably conducted. 
Nuevo Leon possesses, near its capital, several 
thousand trees, and for some j^'ears a little silk has 
been manufactured of such excellent quality as to 
earn a gold medal at several international exhibitions. 
Guerrero, Sonora, and other states are in good con- 
ditions for this industry. The authorities of Jalisco 
caused the planting, near Guadalajara, of a large 
number of trees of the white variety, which thrived 
remarkably well. Classes in sericulture were estab- 
lished in the hospicio, described elsewhere, in the 
penitentiary, and in some of the schools, so that in a 
short time about four hundred girls were instructed 
in the various operations. In a word, silk-weaving 
has become one of the industries of the state, and 
though yet in its infancy, may in time, and with 
due encouragement, become a fruitful source of 
wealth. 

There are several varieties of the bombyx indig- 
enous to the country, the most common being prob- 
ably the bombyx cynthia, from which are obtained in 
the wild state very large pods, some of the size of 
hen*s ep;gs, and yielding more than 2,600 feet of web. 
In the Mixteca region, and in the vicinity of Tehuan- 
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tepee, Indians reeled off the silk, and out of it made 
a fine paper of the consistency of silk, used for writing 
and other purposes. The cynthia's web is also used 
by the natives of those regions for the weaving of 
fabrics, the strength of which cannot be equaled by 
any other fibre either animal or vegetable. In lustre 
they resemble silk, but are much coarser and rougher, 
a defect which may result from the primitive mode 
of preparing the web. While the worm needs no 
very special care, by systematic culture a finer pro- 
duct might be obtained. It is believed by some 
scientists that certain varieties of the bombyx, appar- 
ently indigenous to Mexico, may really belong to the 
silkworm proper, or bombyx mori, introduced in olden 
times. 

Another valuable insect is the cochineal, indigenous 
to Mexico and Peni, which dwells and feeds on 
several species of cacti, common to both countries, 
chiefly the nopal or Indian fig. Notwithstanding 
that chemical substances have partially superseded 
the dye which it produces, it is not easy to account 
for the utter decadence of this industry, especially 
since in the Canary islands it has continued to be an 
important article of trade, the value of its export for 
1883 exceeding £500,000. From Mexico exports 
for 1891 did not exceed $150,000. 

In several states of the republic there is an insect 
known in Yucatdn as ni-fn, and in Michoacdn, 
Oaxaca, Vera Cruz, and elsewhere as axe. This 
insignificant creature, almost unknown to science, and 
wholly so to commerce, belongs to the lowest order of 
hemiptera, genus coccus, associated by resemblance 
with the coccus cacti, and also with the coccus lacca 
of the East Indies, but having, it «eems, a greater 
affinity with the latter. Owing to the peculiar 
properties of a certain greasy substance obtained 
from this insect, it will probably occupy an important 
place among Mexican products. We will use in 
describing those properties the Maya terms ni-in, for 
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the insect, and ni-fnea for the greasy substance. 
The cuts subjoined represent the insect in different 
positions and double its natural size. 



THE NI-lN OR AXE 

(DoBbla lU tutaral liie) 

The ni-fn lives on the plum-tree and others of the 
genus spondias, causing them no injury whatever ; so 
that the trees may be cultivated for their fruit, and 
for the insects which they foster. It is covered with 
a shell adhering close to its body, the surface of 
which is polished and shining in color varying from 
yellow to a deep orange, and always overlaid with 
a whitish dust which apparently protects it, so that 
when a tree contains many insects the branches 
appear as if covered with down. The insects reach 
their full growth between September and November, 
when they are picked and conveyed alive to the 
place where the grease is to be extracted, which is 
done by immersing them in boiling" water, where 
they are left to seethe until a yellowish substance is 
seen floating on the surface. 

When taken out they are squeezed to secure all the 
grease, which is then placed in cold water, and when 
thoroughly cooled, formed into a mass and washed 
several times to remove an injurious coloring matter. 
The Indians make with it a varnish with which to 
cover their household and other vessels, among others 
some that are used for cooking, as the varnish is 
durable and affected neither by water nor fire. By 



NI-INEA 221 

V. L. Bloede, a New York chemist, this substance 
was analyzed, and from his published report I con- 
dense the following extract : 

The ni-fn produces ni-fnea, a greasy substance like 
fowls' fat, of a yellowish-brown color, and smells like 
oil. Its general properties resemble those of hog's 
fat ; it is neutral to reactive paper, presents neither 
acid nor alkaline reactions, and when long exposed to 
air acquires a light tendency toward the former. It 
melts at 46** c. or 120"* Fahr., and once melted, 
remains in a semi-liquid state under a temperature of 
28** c. or 80"* to 86° Fahr. ... It is not soluble 
in alcohol, hot or cold, even when well macerated. 
Treated with ether, cold or hot, it will dissolve, 
forming together with it a yellow oily liquid ; in 
essence of turpentine it is very soluble, and with it 
produces an oily liquid of valuable peculiar properties, 
if fine oil colors are mixed with it. . . . It will 
in the same manner dissolve in benzine ; but the best 
dissolvent is chloroform. 

Ni-fnea must be classified in organic chemistry as 
beyond a doubt among the drying oils, though it 
absorbs oxygen more slowly than many other oils. 
It contains a special acid, of a pungent odor, to which 
must be applied its technical name of ni-inic acid. 
The substance will not serve for saponification except 
with potassa, and then very slowly and imperfectly. 
With litharge it will make a lead soap. Porous 
filtering paper, saturated with a solution of ni-fnea in 
essence of turpentine, will not allow a drop of water 
to go through, even after many days. To make an 
object thoroughly waterproof, saturate it with molten 
ni-fnea, and place in a hot oven till the grease turns 
to jelly. Ni-fnea thus becomes insoluble in water 
and in nearly all its dissolvents. This article will in 
time have a commercial value. Ni-fn is found in all 
Yucatdn ; in Lachixila, Vijamos, Petlapa, Choapan, 
Villa- Alta, etc., in Oaxaca. Indians work it in 
Uruapam and Guajal, near Morelia in Michoacdn. 
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The insect is also to be seen in Tlacotdlpan, Vera 
Cruz, in parts of Morelos, Mexico, Guerrero, Puebla, 
and possibly Tlaxcala ; but it may be cultivated 
wherever the plum-tree grows. 

The honey-bee abounds in the wild state in Mexico, 
and is found sometimes in small but productive hives. 
The common bee is cultivated, but there are other 
varieties, among which is that of Yucatdn, which, 
though belonging to the species apis mellifica, has 
peculiarities of its own. It is of dark brown color, 
longer and leaner than the common variety, and a 
tireless worker. Its combs also differ from those of 
others, and contain a darker and more liquid honey, 
but one more savory and aromatic. All the states 
produce wax in small quantities, sufficient, among 
other purposes, to meet the demand for tapers for 
the catholic churches, and with a surplus of about 
80,000 kilograms a year for export. 

Among other sources of wealth in Mexico are her 
pearl fisheries, which have been worked at intervals 
on the coast of Lower California almost from the 
days of the conquest. Large fortunes have been 
made at this business, but it is only within recent 
years that it has assumed stability. For some time 
past the export, mainly to England, has averaged 
from £16,000 to £20,000 sterling. 

The tortoise-shell, abounding on the coasts of 
Campeachy, Yucatdn, Guerrero, and Oaxaca, has 
been there used as material for small local industries. 
The shell is of fine quality, and might become the 
basis of a considerable trade, if proper means were 
adopted for its protection. The exports for the 
entire republic amount to $50,000 a year, and to this 
may be added about half that sum for the value 
of home manufactures. The coasts, and many of 
the lakes in Mexico, possess advantages for cultivat- 
ing the oyster. The city of Mexico afibrds an excel- 
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lent market, as is now apparent from the trade carried 
on between the metropolis and Corpus Christi, but 
one that is far from meeting the requirements, the 
article supplied being poor in quality and high in 
price. 

In the central plateau, and in the chief cities, fresh 
fish fs rarely offered in the markets, and when offered 
it is of inferior quality. Pisciculture might be intro- 
duced to advantage in several of the rivers and lakes, 
among the latter, the Chalco, Xochimiles, Chapala, 
Pdtzcuaro, Cuitzeo, and Lerma. It is proposed to 
establish in Tlaxcala a plant for pisciculture, at a 
place between Santuario hill and the town of Santa 
Ana. 

In the southernmost part of the cul-de-sac near the 
isthmus of Tehuantepec, the river Grijalva is the 
habitat of numerous alligators, or crocodiles, as some 
claim they really are. They are largely hunted for 
their skins, of which every week a steamer receives 
about 1000 kilograms for re-shipment at Campeachy, 
or Progreso, to New York. The lizards in the low 
lands of Tabasco are hunted by Americans, who con- 
sider their skins to be finer and softer than those of 
other localities. Notwithstanding the large number 
slaughtered every year, they do not as yet appear 
to diminish in quantity ; but this must soon occur 
unless proper measures are adopted to check their 
destruction. 

Herons are plentiful in Mexico, and often found in 
numerous flocks. The bird has a certain value, first 
for its feathers, and second as an exterminator of 
reptiles and large insects. It frequents the vicinity 
of lagoons and marshes on the coasts of both seas, 
being numerous between the sixteenth and twentieth 
degrees of latitude, but giving preferences to the 
region between the Coatzacoalcos and Champot6n 
rivers. In Tabasco, foreign settlers purchase heron's 
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feathers, of which each bird gives four of beautiful 
color, worth nearly thrice their weight in silver, 
with eight others which sell at the rate of thirty-five 
to forty dollars per kilogram. 

While in stock-raising, as in agriculture, the 
progress of Mexico during the last ten years has 
been more noticeable than during any previous de- 
cade, both these industries are still in a backward 
condition. With improved methods, with modern 
appliances, and with the advent of capital and enter- 
prise to develop her latent resources, the yield of 
cereals and fruits, the increase of flocks and herds, 
with other sources of wealth, might readily be 
developed to five or ten-fold their present proportions. 
But that which is most needed throughout the 
republic is manufactures, to utilize the large amount 
of raw material which the country already produces, 
and the larger amount which it is capable of pro- 
ducing. Manufactures, it has been well said, are the 
backbone of a nation, for without them no nation 
ever attained to industrial and commercial great- 
ness. In the following chapter it will be my task 
to describe the condition and prospects of Mexico 
in this direction. 
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CHAPTER VII 

MANUFAOTURES 

The Fixld fob MAinrTAcruREs — Fabrics of Ck>TTOH, Woox^ and Silk — 
Of othkb F1BRB8— Manxtfaoturs of Paper, Hats, and Hammocks 
— Tannbries — Saddlxbiss — Boot akd Shob Facttordss — Suoab Mak- 
ing — CONFBCnONEBIES AND SWXETMKATS — ChOOOLATE — FLOUB MiLLS 

— Breweries — ^Distfilleries — Cigars and Cioabbttbs — Soap — Cab- 
inet Making and Tapxstbt— Pottert and Tebracotta Works — 
Earthen-ware — Artificial Stone — Brick, Paying Stone, and Tiles 
— Glass and Glassware — Ceramics— Marble Cuttino — Cart Mak- 
ing — Jewelry — Filigree Work — ^Waz Matches — Bronzes— Need of 
Developing Manufactubes— New Factories Plants Sittfablb for 
Manufaofubes. 

For a manufacturing country the prime requisites 
are a plentiful supply of raw material, cheap and 
plentiful fuel and labor, and abundant facilities 
as to transportation and water power. In Mexico 
most of these conditions already exist, and in con- 
junction with other favorable features. There is 
certainly no lack of raw material, and that in greater 
variety and at cheaper rates than elsewhere in 
the world. Of water power there is no stint, and 
means of transportation are at least fairly developed. 
Fuel in unlimited quantity is lying at her very doors, 
and labor can be obtained at even lower rates than in 
the manufacturing centres of Europe. Population is 
rapidly increasing, and with it the demand for man- 
ufactures, the latter in much greater ratio than the 
former, and for the very classes of goods that could 
be most readily supplied by home production. Never-. 
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theless it cannot be said that Mexico is in the proper 
sense a manufacturing country. Spinning and weav- 
ing were not unknown before the Spanish con- 
quest, the natives making cloth and other articles 
from vegetable and animal fibres, leaves, barks, and 
other materials. 

Cotton is among the foremost of manufacturing 
industries, with more than a hundred mills already 
in operation, most of them possessing improved 
machinery imported from England, France, and the 
United States. The raw material consumed is esti- 
mated at between 15,000,000 and 18,000,000 kilo- 
grams, a large portion of which is produced at home. 
The number of operatives employed is about 25,000 
of both sexes, and the number of persons thus sup- 

{)orted, directly or indirectly, at least four times as 
arge. The chief factories are in Puebla, Jalisco, 
Vera Cruz, the federal district, Coahuila, and Tlax- 
cala. Most of them manufacture manta for the use 
of the Indians and laboring classes, usually in pieces, 
twenty-eight metres long by eighty centimetres wide, 
the price of each piece varying from $3.00 to $4.50. 
In the Atoyac factories improvements are constantly 
introduced, some of them having begun to make 
printed goods of as good quality as i\Dported articles. 
The San Antonio mctory in the City of Mexico is 
equipped with the most modern machinery for spin- 
ning, weaving, and printing cotton goods ; namely, 
350 looms, 10,000 spindles, and printing machinery 
for double their spindle and loom capacity. In addi- 
tion to the above named factory there are four 
others, two of which are of larger, and two of 
smaller capacity, within seven miles of Mexico city. 
The city of Puebla enjoys many advantages that 
must secure for it a prominent rank among manufac- 
turing centres ; among them the water power afforded 
by the Atoyac and other rivulets, the railroad cen- 
tring in the town, its proximity to the coal beds of 
Oaxaca, and the favor with which the people regard 
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this industry. The value of cotton goods made in 
Fuebla is $4,500,000 a year, and with an increasing 
volume of production. 

Jalisco has, among other cotton factories, that of 
Atemajac, situated at less than two miles from Guad- 
alajara. This city has abundance of motive power 
derived from the cataract of Juanacatldn, precipitat- 
ing a never-failing volume of water from the river 
Lerma or Santiago. The ten factories in this state 
produce yearly 325,000 pieces of cloth, and other 
fabrics worth nearly $1,450,000. There are in the 
federal district six cotton factories, most of them of 
moderate size, and producing annually a total of 
500,000 pieces of cloth, valued at from $1,500,000 to 
$2,000,000. The number of workmen employed 
varies between 1,200 and 1,400. Vera Cruz adds to 
its other industries those of a manufacturing region 
on a considerable scale. Orizaba has the best factor- 
ies — all moved by water power — among the ten 
existing in the state, which manufacture 250,000 
pieces, worth $1,150,000. 

Coahuila is well represented in the cotton business, 
nine factories weaving 350,000 pieces worth $1,500,- 
000 a year. In the municipality of Santa Cruz, 
TIaxcala, there are two large establishments with 
about 9,000 spindles, one of them deriving its motive 
power from a combination of water and steam. Both 
are near the Vera Cruz railroad. The Hercules 
factory in Querdtaro was erected at a cost of $1,000,- 
000, and that establishment together with the Puris- 
ima and San Antonio weave 200,000 pieces, valued 
at $750,000. Guanajuato has factories at Salva- 
tierra, Loria, Santa Cruz, Salamanca, and elsewhere, 
which make 300,000 pieces, worth $1,000,000. Dur- 
ango has six mills and Mexico three, each state pro- 
ducing at the rate of $600,000 a year. Other states 
where cotton goods are made are Michoacd,n and 
Sinaloa, each with nearly 150,000 pieces. Nuevo 
Le6n and Oaxaca, with about one half that amount : 
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Cbihuahua, Colima, Hidalgo, Guerrero, San Lais 
Potosf, Sonora, Yucatdn, and Zacatecas, whose looms 
famish annually a total of nearly 300,000 pieces. 
The three large factories in Monterrey represent a 
joint capital of $3,000,000, and their fabrics are much 
esteemed throughout the country. For the entire 
republic the manufacture of cotton goods is estimated 
at 4,000,000 pieces and valued at $15,000,000. 

The manufacture of rebozos, as are termed the long 
shawls used by women, consumes nearly 4,000,000 
kilograms a year of cotton. There are many factor- 
ies in the several states, and no less than seventy in 
the national capital, engaged in making them. 
Rebozos are made also of wool, silk and Imen, but 
are higher-priced, and with a more limited demand. 
Nearly all the factories of this class in the capital 
make besides rebozos, counterpanes and zarapes, all 
ot which have a ready sale, so much so that even at 
this day there are hand looms in operation. 

Considerable progress has been made in the man- 
ufacture of carpets, the use of which is gradually 
becoming more general. Home-made carpeting of 
fair quality, worth, say, $1 to $1.25 a yard is pre- 
ferred for texture and durability to the imported 
articles which are almost double in price. There is, 
however, little variety of design, and a want of 
artistic taste. 

Woolen as well as cotton factories are common 
throughout the country. They are engaged chiefly 
in the manufacture of zarapes, or blankets, used by 
the common people, and also by those well-to-do, 
when journeymg on horseback. The zarapes and 
zorongos, generally preferred, are made in Saltillo and 
San Miguel, and are noted for fine weaving, good 
combination of colors, durability, and finish. At 
Monterrey is a woolen factory, established at a cost 
of $200,000. There is also an underwear factory in 
that city, working on a moderate scale, with a capital 
of $55,000. The manufacture of hose begun a few 
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years ago, has met with fair success. The goods 
have not the finish of imported articles, but are in 
demand for their durability and other qualities. 

Broadcloth is made in considerable Quantities, the 
principal factories being in Puebla, Jalisco, Mexico, 
Guanajuato, Coahuila, Queretaro and Tlaxcala ; but 
durable cloth is manufactured in almost every state. 
The three factories in the city of Mexico have a 
capacity for 250,000 pieces a year, and place on the 
market 150,000 to 175,000 pieces. Those of Puebla 
are more important, and that city has also spinning 
establishments working annually 300,000 kilograms 
of yam. The state of Mexico weaves over 160,000 
pieces of cloth; Hidalgo about 140,000, and the 
factories at Celaya, in Guanajuato, send to market, 
besides other fabrics, nearly 100,000 pieces of cloth 
and some 50,000 of carpeting. Mexican cloth is 
usually somewhat rough in texture, but heavy and 
cheap. Some better descriptions are also made and 
offered for sale with foreign labels, which helps their 
sale among those who see nothing good except in 
what comes from European factories. Woolen manu- 
factories are nothing new in Mexico. Cloth has been 
made in that country for 350 years, the first beinj 
woven with the wool of the merino sheep importer 
from Spain in 1541. Excellent flannel coverlets and 
other woolen articles, lacking only in finish, are also 
manufactured. The total number of persons deriving 
a livelihood from spinning and weaving wool and 
other material, cotton excepted, but including the 
manufacture of hammocks, is stated at 32,118 men, 
2,944 women, and 2,035 children of both sexes 
between the ages of twelve and sixteen years. 

The quantity of silk produced and manufactured is 
as yet so unimportant that it does not call for remark. 
Spinning and weaving other fibres, vegetable and 
animal, is confined to the Indians, who make coarse 
cloth from numerous wild plants. Many persons are 
engaged in making rope, although their labor barely 
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keeps them in food. The making of reatas with 
horsehair is a noteworthy industry. They are not 
only of great durability « but also of artistic workman- 
ship, soft like those of cotton, but so strong that 
they are not readily worn out or broken. 

Mexico has few paper factories, and there are only 
six or eight deserving of this name. These like 
the smaller workshops make the kinds used in 
printing offices and for wrapping, of various qualities 
and colors. All writing paper is imported or very 
nearly so. One of the largest factories is the San 
Rafael, near Tlalmanalco, at the foot of the Ixtacci- 
huatl. It is moved by a powerful turbine, which 
can develop over 1,500 horse-power, and its machin- 
ery is modern and efficient. There are three paper 
factories in the federal district, two in Jalisco, and one 
or two in Vera Cruz. 

There are excellent hat factories in the national 
capital, in towns of the first class, and even in some of 
the second. All kinds of hats are made from the 
best of silk and felt, to the commonest grades, while 
as to straw and palm hats, it would be impossible to 
give the number of workshops engaged everywhere 
in making them. The most noted factories are in the 
federal district, Fuebla, and Guadalajara. In the 
first there are several establishmetits provided with 
modem machinery, and which employ several hun- 
dred men. Mexican manufacturers usually object to 
state the extent of their capacity and operations ; but 
there is no doubt that this is one of the important 
industries of the republic. The hat used by nine-tenths 
of the population is the jarano, of felt or straw, but 
all have cords and ribbons of gold or silver, of gilt or 
silver-plated copper, or of silk or cotton, these con- 
stituting in their turn an industry developed in 
connection with hat making. Large quantities of 
gold and silver lace and cords are imported from 
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France and Gtermany, which as to material are of in- 
ferior quality, but of better workmanship, and more 
pleasing to the eye. In Campeachy hats are woven 
of the palm-leaf, called jipi-japa. The Panama 
palm-leaf is also worked, but not so much as the 
other. A hat of either material is worth $5, and 
will last in serviceable condition eight to ten years. 

The hammock is thought by many a device for the 
encouragement of laziness, but in tropical climates 
it is almost a necessity, forming the coolest of beds, 
whUe its gentle motion causes drowsiness, and pro- 
motes the circulation of air. Yucatdn is the country 
where hammocks are most used, and where hammock 
making, largely for exportation, has become an im- 
portant industry. In Campeachy and Tabasco they 
are also manufactured, though on a smaller scale. 
The material principally used is the henequ^n fibre ; 
hemp is also employed in lesser quantity, and a little 
linen or silk. Hammocks are made entirel}'- by 
hand, Tixkokob, near Merida, being the principal 
seat of this trade. 

Tanneries are fairly numerous in Mexico,^ with 
about thirty in the metropolis, some of them of con- 
siderable size, and others in Oaxaca, Vera Cruz, 
Puebla, and elsewhere. Their work is thorough, 
though somewhat lacking in finish. The city of 
Le6n, in Guanajuato, is considered the center of 
leather manufactures, for the skill and taste dis- 
played in the making of harness, saddlery, and 
other articlea In some respects, Mexican made 
saddles are the best in the world, especially as to 
neatness of embroidery, and other Vorkianship. 
There are no boot and shoe factories, but there 
are countless shops employing a few men. Shoe- 
makers are seen everywhere, in houses and huts, 
on sidewalks and comers of streets in every city, and 
Mexican shoes of the finer grade combine durability 
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with elegance of shape. The number of men 
employed in tanneries and other leather work is 
estimated at 9,600. 

Sugar-making is carried on in nearly all the states, 
but little has been done to improve this industry, the 
demand for the finer grades forbidding any large 
outlay of capital. The Indians prefer sugar clarified 
with clay to any other, and where centrifugals and 
refining machinery have been introduced, unsatis- 
factory returns have in many instances caused the 
improved appliances to be abandoned. Among the 
several factories in the environs of Oaxaca, that of 
the Messrs Sody, with twa grinding mills of good 
power, and a plant of defecators and evaporators, 
has lately introduced an improved evaporator for the 
quicker concentration of the melado; but the old- 
fashioned moulds are still retained, leaving the cen- 
trifugals unused. A few miles from Frontera, on 
the western bank of the river Grijalva, is a pros- 
perous establishment, where new and improved appli- 
ances have been recently introduced. In Jalisco, 
Michoacdn, Puebla, Vera Cruz, Morelos, Colima, 
Tepic, and Lower California, crystalizcd sugar is 
manufactured white, and as agreeable to the eye as 
to the palate. Such sugar is always in demand. 
The importation of machinery for making sugar is 
steadily increasing, especially from the United 
States and France, and the erection is contemplated of 
large refineries in Coahuila, Nuevo Leon, and Puebla. 

There are no factories, properly so-called, for the 
making of confectionery or sweatmeats, although 
numerous shops manufacture all kinds of candy, and 
some employ in this department as many as fifty 
hands. At Celaya, is produced a sweet milk con- 
fection, in the preparation of which many establish- 
ments are partially engaged, among the most noted 
being the Caballo de Troya. Aguascalientes also 
produces a fine grape preserve, commonly known as 
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uvate. Guadalajara makes a variety of fruit pre- 
serveSy much esteemed for their delicate flavor, and 
the good taste displayed in their packing and label- 
ing with designs in gold and silver. In Puebla, 
sweetmeats are prepared, a favorite one being of sweet 
potatoes, and known as camote. Chocolate is made 
in most of the larger cities and towns of Mexico ; the 
number of factories is large, and their product of 
excellent quality. 

Numerous flour mills are found in all the states, 
Oaxaca having over 400, Michoacdn 100, Mexico 
170, Jalisco more than 200, Nuevo Le6n, San Luis, 
Zacatecas, Puebla, Vera Cruz, Hidalgo, Quer^taro, 
Aguascahentes, and the federal district also con- 
taining a number of establishments. The lack of 
facilities for transportation has precluded the intro- 
duction of improved apparatus, and confines the 
business to local demand. 

Several state capitals, as Toluca, Monterrey, 
Oaxaca, Vera Cruz, and others, besides the federal 
district, have breweries making good beer and sup- 
plying a considerable portion of the market, largely 
with an inferior article, though much of the beer 
brewed contains only barley and water, without any 
noxious substance. The capital invested in this 
industry exceeds $5,000,000, and there are five 
breweries in the city of Mexico, with others in 
Toluca and Monterrey, whose plants are valued at 
$300,000. 

Distilleries are numerous throughout the republic. 
The most common forms of spirituous liquors are 
mezcal, tequila, and rum, all containing a high per- 
centage of alcohol. A very strong alcoholic beverage 
is distilled in Yucatd^n from divers indigenous plants, 
and known as estabentun, to which is given the odor 
of anise. It is said to be of fine flavor, colorless, or 
of a very clear bluish tint. Tequila is largely 
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consumed, and foreigners do not dislike it, the 
flavor somewhat resembling that of Scotch whisky. 
Like mezcal, it is colorless, or of a soft golden hue, 
Jalisco is the chief producer of the beverage, though 
there is hardly any important town without one or 
two distilleries. Coahuila, Chihuahua, Nuevo Le6n, 
Sinaloa, Aguascalientes, and Puebla, where the grape 
is cultivated, make excellent brandy, with a cognac 
which is sold under French labels. 

Cigars, cigarettes, and snuff, the last in limited 
quantity, are manufactured almost everywhere, with 
some twenty factories and numerous small shops in 
the metropolis alone. In the federal district no less 
than 8,000 persons are thus employed, four-fifths 
of them being women. The wages of female cigar- 
ette makers is from 50 to 60 cents per day, of ten 
hours, each one preparing in that time from 2,000 
to 2,500. The women employed at packing earn 
from 80 cents to $1 per day, and a few as high 
as $1.20, No girl under thirteen, and rarely a 
woman over forty, is admitted. Most of the women 
being married, there is a room set apart for their 
small children, where the mothers attend to their 
needs without losing any part of their wages. A 
matron employed by the factory cares for the children 
in matters not demanding their mothers' attention. 
In the cigar factories most of the laborers are of the 
male sex, and the wages are according to the class 
of goods manufactured and the skill and agility of 
the workman, from $1 to $3 per day. Vera Cruz 
cigars are considered the best in the country, often 
rivaling the Havana brands. Many Mexican factor- 
ies have been awarded premiums at various inter- 
national exhibitions, for the excellence of their ma- 
terial and workmanship. 

Soap factories exist on a small scale, some of them 
with good plants and producing an acceptable article. 
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several ia the federal district and elsewhere passing 
off their products under French labels. A little per- 
fumery is also made, but never offered for sale under 
the Mexican maker's name, though much of it is 
better than the common perfumery imported. 

 

Workshops at which furniture is made are to be 
found in almost every town. Their work is artistic 
at times, but most of it lacks finish ; hence the expen- 
diture of millions of dollars for foreign importations. 
In Puebla and Mexico may be seen beautiful speci- 
mens made by the pupils of the school of mechanic 
arts and trades in those cities. Guadalajara possesses 
an establishment recently founded, where cabinet 
work is done that will compete with the best of 
French workmanship. 

The aborigines of Mexico possess a remarkable 
genius for making articles in clay and pottery, as 
well as for artistic work in terra cotta, and also in 
crockery, such as can be found nowhere else in the 
world. Pottery is here an important branch of 
manufacture, and everywhere in the country the 
tourist has opportunities to admire clay work, exe- 
cuted with the most delicate and artistic taste. 
Other descriptions of clay work are remarkable for 
their grotesqueness of design, as well as for the per- 
fection of detail with which the artist has carried out 
his idea. San Pedro, in the suburbs of Guadalajara, 
that city itself, Zacatecas, Puebla, and Guanajuato 
are the main centres of this industry. After once 
seeing clay work from any of those places, it will not 
be difficult to recognize the handicraft anywhere, and 
under whatever form it may be presented, for there 
are certain touches characteristic of each. Guada- 
lajara clay is of a grayish color ; it is porous, and at 
the same time of great power of resistance, so that 
articles may be constructed with very little material, 
and when baked are extremely light in weight. The 
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objects made are usually kitchen utensils, flower pots, 
and money-boxes, many of them representing men 
and animals in grotesque and original fashion. This 
clay is capable of a fine polish, and the vessels for 
holding water are frequently embellished with de- 
signs made with gold and silver flake, and lively 
colors, many of them having remarkable merit. 

The Indians of Guadalajara, especially those of 
San Pedro, are real artists. Many of them are en- 
gaged in sculpture work, representing with inimitable 
skill the characteristic traits of individuals. Worthy 
of admiration are their groups of gamblers, in which 
from the expression of the countenance, and from the 
position, it is easy to read the fortune of each one in 
the game. Scenes in the bull ring are truthfully 
represented, and imitations of any size are executed, 
depicting in the clay every detail, however small 
it may be, noticed in the original, which in a few 
hours is modeled with photographic exactness. 
These are not mere imitations of form, but show 
the individual represented to the very life. There 
is one family especially whose works have been 
deemed not unworthy of a place beside those of 
noted sculptors — ^the Panduros, father, five or six 
sons, and numerous grandsons, all of them largely 
endowed with this gift. Not one of them has ever 
learned even the rudiments of drawing, and yet, in 
the time that a sculptor would occupy in giving pro- 
portion to the clay, any one of the Panduros will 
have finished an excellent cast, keeping his model 
in any special position. A factory for producing 
artistic objects in terra cotta was recently estab- 
lished in Guadalajara, in which are produced articles 
of great merit, such as are worthy of a place in art 
museums or in salons. The value of the products of 
this remarkable industry cannot be readily estimated, 
but it probably exceeds $2,000,000. 

Zacatecas pottery is commonly of a deep red, 
baked hard, and with a thick glazing, which overlies 
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colored ornaments^ forming grotesque figures. Now 
and then finely made vases are seen representing 
animals, but the imitation is not so perfect as in 
Guadalajara. In Zacatecas, the industry does not 
present any features worthy of remark, except as to 
kitchen utensils, which are of surprising tenacity, and 
will stand heavy blows without breaking. There is 
a wide difference between the pottery of Guanajuato 
and that of the two states above referred to. Its 
color is a dark hazel or green, and it is adorned with 
figures in bas-relief, some specimens being of artistic 
value. As in Zacatecas, the Guanajuato potters 
make kitchen utensils, flower-pots, two-handled jars, 
and many other articles useful in domestic life. 
Money-boxes and toys for children are also largely 
made in Guanajuato. The potters of Puebla are 
extremely skillful, and can produce the tiniest 
objects without lacking a single prominent detail of 
that which is represented. In the market at Puebla 
may be seen whole sets of kitchen utensils made as 
toys for children, near which, on ordinary sized plates, 
are several hundreds of miniature soldiers admirably 
imitated, or large crowds gathered in bull- rings, in 
which not one type characteristic of the common 
people is missing, and with curious details as to 
posture, expression, and dress. There is an establish- 
ment at Tacubaya which makes fine terra cotta work 
of all kinds, including statuary. Common crockery 
is also made, and considerable improvement has been 
attained in late years. For the products of a factory 
at San Ant6n, in the suburbs of Cuernavaca, Morelos, 
a prize was awarded at the Paris exhibition of 1889. 
A plant has been recently established at Peii6n de 
los Bancs, on lake Texcoco, to manufacture brick, 
paving slabs, and mosaic work, its cost being about 
(250,000. Similar works exist all over the country. 
Glazed slabs of diversified colors are also made, 
Puebla being the center of this business. First-class 
artificial stone is made at the only factory of the 
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kind, at Mdrida, in Yucatdn. Bathing tabs in one 
piece are a specialty of this factory. 

Excellent material for glass and crystal abounds, 
but this industry is in a somewhat backward con- 
dition. Panes are made for windows and balconies, 
but of inferior quality, considering the excellent 
material at command. The cost is also excessive. 

Marble work is executed with skill and taste, 
Monterrey and the federal district being noted for 
their production in that line; but Puebla, where 
nature placed the beautiful onyx, has workmen 
excelling not only those of Mexico but of all other 
countries. Their workmanship is greatly admired by 
foreign tourists for its neatness and artistic merit. 
Several quarries cut marble for exportation with 
improved machinery driven by steam. 

Cart-makers' yards and carriage factories are 
found in several parts of the country, and here and 
there will be seen an excellent home-made vehicle, 
but of fine, elegant carriages, very few are made, and 
rich families prefer to import them from France and 
the United States. 

Of jewelry there is only one large factory, and 
that is in the city of Mexico ; but there are work- 
shops almost everywhere, some with open doors, and 
others in private quarters. The workman of the 
latter class, when he has finished a trinket, offers it 
for sale to wayfarers in the streets and at hotel 
doors. Mexicans are fond of wearing costly jewelry, 
and the quantity annually imported from France is 
worth several million dollars. There is little dispo- 
sition to foster home productions ; but there are not 
lacking persons among the well-to-do who take 
pleasure in exhibiting any fine work produced in 
the republic. Mexicans excel the rest of the world 
in filicrree work, which is of great beauty and in 
exquisite taste. 
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Explosive substances, chiefly common powder, are 
made all over the country^ the most numerous 
establishments being in the states of Guanajuato, 
Zacat^cas, Chihuahua, Michoacdn, Mexico, and 
Oaxaca, for supplying the needs of the mining 
industry. Of laboratories, or factories of chemical 
substances, there are seven or eight, and among 
them only two make acids on a small scale; all 
are in Mexico city. Factories of wax matches are 
plentiful, with a dozen or more in the metropolis 
alone. 

Leaving undescribed many branches which flour- 
ish to some extent, and others now being established, 
such as that of bronzes in the federal district, 
promising to be of much importance, I will mention 
only the feather work, which is inimitable for its 
beauty and taste. Few foreigners visit the country 
who do not take away at least a small collection of 
specimens, as well as of hand-made lace. 

Many other needed industries might be established 
offering good returns on capital. There are, for 
instance, inexhaustible deposits of common salt, and 
yet there is not a single refinery of this article in 
all Mexico. First-class foundries and shops for 
machinery, tools, and ironware in general, are also 
much needed. Acids for the reduction of ores are 
now imported. The best shops at which furniture 
is made, hardly deserve the name of factories, while 
there are ten thousand houses in the capital fur- 
nished with imported articles, most of them made 
with poor imitations of the fine woods that Mexican 
Indians burn to cook their frugal meals. There are 
elsewhere many thousands of families whose homes 
are furnished with some degree of elegance, and 
other thousands who procure second-hand goods 
from abroad because they cannot find home made 
furniture to their taste. Many industrial establish- 
ments still use old fashioned apparatus ; but a con- 
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siderable number are importing improved machinery 
and modern appliances, and their productions are 
improving in quality, in some cases equaling or even 
excelling the best of foreign manufacture. 



CHAPTER VIII 

m 

OOHMUNIOATION WITH FOREIGN OOUNTRISS 

IU.ILBOAD Lines and Their Operation Between Mexico and thb Unitid 
States — Communication with Central America — Atlantic and 
Pacific Ports — Available Harbors and Naviqablk Bivers — 
Reoular Lines of Steam and Sailing Ships Between Europe and 
Mexico — Between Asia and Mexico — Maritime Communication 
Between Mexican Ports — SmppiNG and Discharoino Fagilities — 
Works in Course of Construction or Contemplated. 

In a preceding chapter details have been given 
as to the several railroad lines connecting the 
Mexican capital with the United States frontier. 
But Httle has to be added on that subject, all these 
lines facilitating as far as possible the steadily 
increasing traffic between the two countries. 

The Central and Nacional lines limit their passen- 
ger operations to a single daily train running 
between their respective termini. As to merchan- 
dise, the service is adapted to the demands of trade. 
The branches to Tampico and Guadalajara regulate 
their movements by those of the main trunk lines, 
with which they maintain regular connections. 

The International railroad has reached Durango, 
and probably will soon be carried to MaxatUn, which 
will open to the United States and the world at 
large a region of Mexico rich in mineral and 
agricultural resources. This connection will also 
give to the eastern and southwestern states of the 
K"orth American republic readier access to the 
North Pacific coast, while Mazatldn will become a 
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thriving port, whence ships will transport American 
and Mexican products to the west coast of South 
America. It is expected that a considerable trade 
will thus be developed, especially if the railway 
company, consulting its true interests, shall establish 
low rates of freight. The Sonora line has already 
given to the port of Guaymas a commercial im- 
portance which it never possessed before, and ere 
long will have the same effect on Agiobampo, on 
whose fine harbor is its intended terminus. All 
these lines, together with that of the Mexican 
Central, when it shall reach San Bias, must neces- 
sarily effect a change for the better in the traffic 
between the United States and the portion of the 
Pacific coast lying between MazatUn and Chile. 

No direct railway communication exists between 
Mexico and Guatemala, although several lines have 
been projected, one of which is intended to start 
from a point at or near the Coatzacoalcos bar, run 
along the banks of the Uspanapa, and crossing the 
Vera Cruz boundary near the line between Oaxaca 
and Chiapas, and continuing close to the Chiapas 
river, thus enter Guatemalan territory. Another 
projected line is the continuation of the Ferrocarril 
del Sur from Tehuantepec along the coast to Gua- 
temala. Still other lines are in contemplation, as 
from Minatftldn to San Juan Bautista, one branch 
running thence to Belize, and another to San Cris- 
t6bal and Guatemala. 

Mexico has several ports on the gulf, some of 
them offering excellent facilities for shipping. Vera 
Cruz, however, the oldest and most frequented, does 
not as yet afford the requisite security ; but this will 
be effected when the work of inclosing the port, now 
rapidly progressing, shall be completed. The en- 
trance presents no difficulty, except when northern 
gales are blowing, when the port is both difficult of 
access and dangerous for vessels lying at anchor. 
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The bay is between the coast and the Gallega reef, 
the channel having three outlets, one to the north- 
east, another to the northwest, and the third to 
east-southeast, the two first being navigable for ships 
of large draft, and the third only for small coasters. 
There are several reefs within a short distance of the 
several entrances, while the heavy northers have 
wrecked many a vessel in the harbor itself. To 
afford protection against this danger, the construction 
of a breakwater has been commenced, the object of 
which is to intercept the counter-current that is 
formed in the main channel. The breakwater starts 
from the land on an arched line toward the end of 
the reef, upon which is the fortress of San Juan de 
Uliia. Its completion will probably occupy two 
years, when vessels in the harbor will be completely 
sheltered. This work has been started and discon- 
tinued several times, and it is estimated that the 
entire expenditure will exceed $22,000,000. There 
are two light-houses at Vera Cruz, one on the north- 
west angle of the fortress, the other, named Benito 
Judrez, on the tower of the old church and convent 
of San Francisco. The lights are respectively 83 
and 103 feet above the sea level, and visible for a 
little over seventeen miles. 

The other principal points on the gulf are Tam- 
pico, Mataitkoras, Bagdad, Tuxpan, Coatzacoalcos, 
Frontera, Laguna de Terminos, Carmen, and Cham- 
pot6n. Campeche and Prc^reso, for their com- 
mercial importance, are also ranked among the 
more prominent, but are mere roadsteads, where 
ships of ordinary draft must drop anchor far 
from shore. The port of Tampico, improvements 
at which are nearly completed, will be a rival 
of Vera Cruz, and possibly its superior. The 
breakwater, with a length of about a mile and a 
quarter, will afford protection to vessels anchored in 
the harbor, and spacious wharves facilitate commercial 
operations. Pdnuco current, as the work advances, 



244 COMMUNICATION WITH FOREIGN COUNTRIES 

affords assistance to its progress, in carrying away 
enormous quantities of sand deposits, and the depth 
along the breakwater already exceeds nineteen feet. 
Tampico will be able to receive in a few months 
vessels of the heaviest draft. 

Coatzacoalcos, as soon as the works of improve- 
ment are finished, will have a spacious anchorage, 
with room for the largest of fleets. This port, as a 
terminus of the Tehuantepec railroad, will be of 
incalculable benefit to the trade of Europe and the 
United States with the north Pacific, as well as with 
the eastern Asiatic coast, by reducing the distance to 
the extent of nearly 1,000 miles. The total cost of 
the improvements, including a wharf of about 1,700 
feet in length, and a breakwater to be constructed 
at Salina Cruz, on the Pacific, is estimated at 
$4,325,000. 

The port of Frontera offers serious difficulties for 
large vessels on account of its shifting bar, only those 
. drawing nine or ten feet entering the harbor, while 
ships of greater draft anchor outside, and there 
trans-ship their cargoes. To make Frontera a first- 
class port, a breakwater must be built to counteract 
the effect of the tide, which from east to west over- 
flows the coast, causing the sediment brought by the 
river to settle at the outlet, forming a shifting 
bank, which is a serious obstacle to ' navigation. 
A wharf is being constructed, and upon its com- 
pletion vessels of great draft may haul to it, the 
maximum depth being over four fathoms within a 
few feet of the shore. The improvement of the 
Frontera bar is an absolute necessity for the develop- 
ment of Tabasco's rich resources. The anchorage 
outside the bar is unsafe, especially during the season 
of northers, from December to March, and in occa- 
sional years from October to April. 

The Laguna de T^rminos, of an irregular oval 
shape, belongs to the state of Campeachy. Its 
surface is nearly 2,700 square miles, with a variable 
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depth, but in about seven- tenths of it, vessels of the 
greatest draft may anchor. It is sheltered from the 
sea by the Isla del Cdrmen, and by a smaller island 
forming almost a prolongation of its eastern ex- 
tremity. Of its three channels, two are spacious 
and deep, particularly the western one, through 
which vessels of heavy draft may easily enter. On 
the part of the island bounding this channel, and pro- 
tected from the wind, is the city of Carmen. The 
port may justly be called one of the best in America, 
and perhaps the best in Mexico, for in this inland 
sea vessels are entirely protected from storms. It is 
proposed to build a long iron wharf, at which vessels 
may load and unload without loss of time. Since the 
Spanish conquest this port has been noted for its 
trade in dye-woods, and to this has been added the 
exportation of cabinet and other valuable woods. 
The small port of Champot6n, as the natural outlet 
of a rich agricultural district, is also favorably 
located for substantial improvements. 

Campeche has been, since the Spanish conquest, 
one of the principal harbors of Mexico, but though 
protected by a strong breakwater, lacks depth for 
the hauling of vessels to wharf. Ships drawing over 
nine feet must anchor nearly a mile from the 
port, and those of greater draft at a proportionate 
distance. The harbor would be greatly improved by 
extending the breakwater to three times its present 
letigth, which might be done without any great 
expenditure. The trade here is in log-wood of 
several varieties, henequ^n fibre, skins, tortoise shells, 
and other less important articles, aggregating in 1891 
the sum of $180,000. 

Progreso, though ranking in export trade the 
second in the republic, is by no means adapted for 
an extensive maritime traffic. It has now a large 
iron wharf, at which is landed the merchandise 
brought in lighters or on steam-tugs from the ships 
lying at anchor six miles or more distant. The ex- 
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ports in 1891 amounted to $7,500,000, much the 
greater portion consisting of henequ^n fibre. 

East of the peninsula of Yucatdn, in the island of 
Cozumely is the bay of Santa Marfa, and more to the 
south on the coast of the peninsula is the fine bay 
of Ascensi6n, formed at the outlet of the river 
Ascensi6n and that of the Esplritu Santo. The bay 
of Ascensi6n is deep and well sheltered, with a 
surface of about 560 square miles, and there are 
abundant resources in the back country to furnish 
a considerable traflBc. The river Ascensi&n, or 
Manati, irrigates rich sugar-cane lands and runs 
through dense forests in which is valuable timber. 
The bay of Esplritu Santo, though less extensive, 
might be utilized for trade, and is the natural outlet 
of a region rich in resources. 

The principal ports on the Pacific side are 
Guaymas, in Sonora ; Altata and Mazatldn, in Sina- 
loa ; San Bias, in Jalisco ; Manzanillo, in Colima ; 
Puerto Angel and Salina Cruz, in Oaxaca ; and 
Tonald and Soconusco, in Chiapas. Guaymas, situ- 
ated a short distance from the outlet of the Yaqui 
river, and northeast from Cape Haro, is the most 
important harbor in the gulf of California. It has 
« good anchorage, is sheltered, deep, and there are no 
serious obstructions to its entrance, which opens into 
a broad channel toward the southeast. It is also 
the only port for the shipment of products brought 
down on the river ; and is connected by the Sonora 
railroad at Benson, in Arizona ; with the Southern 
Pacific, which, entering Mexico at Nogales, runs to 
Hermosillo, whence the line continues to Guaymas. 

The bay of Agiabampo, situated midway between 
Punta de Arboleda and the outlet of the river 
Puerto, is a natural port whose advantages will be 
appreciated when the Sonora railroad reaches it. 

Toward the southeast, about twenty-eight miles 
from the mouth of the Fuerte, is the fine and well- 
sheltered bay of Topolobampo, pronounced by some , 
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one of the best on the Pacific coast. Its entrance 
offers no difficulties, and the farall6n of San Ignacio 
is a land- mark to point the way into port. The bay 
of Navachiste, though with less advantages than the 
former, is more extensive, and both have a rich back 
country, to supply produce for exportation. Other 
small bays succeed each other toward the south, until 
we come to that of Atlanta, at whose entrance is the 
port of its name, connected by railway with Culiacdn, 
the capital of Sinaloa. In addition to many physical 
advantages, it has a rich mineral and agricultural back- 
ground that will in time make it an important point. 

The spacious and commodious harbor of MazatUn 
enjoys advantages that must render it a port of the 
first order ; but no real prosperity can be anticipated 
until the International railway shall be completed to 
that point. The city of MazatUn lies on a small 
peninsula opposite the bay of Olas Altas, where a 
dock is now being built. The depth of the bay 
varies from 23 to 54 feet, and vessels of heavy 
draught can enter without risk, without even the 
assistance of a tug, the channel being broad and 
deep, and the position of the only dangerous rock 
marked with a buoy. The chief articles now ex- 
ported from MazatUn are taffia, tortoise-shell, 
rubber, gums and resins, fruit, cabinet and dye woods, 
orchilla, pearls, skins, and silver ores, with other 
articles of smaller value. 

San Bias, soon to enjoy the benefit of railroad 
communication, has been slowly increasing its traffic, 
its exports reaching in 1891, $254,000, mostly in 
metals. Southeast of Punta Mita is the broad bay 
of Banderas, which, though open, is sheltered from 
heavy seas by the Marieta island. The bay is very 
deep, and to utilize it two light-houses must be 
erected, one on cape Corrientes, and the other on 
Marieta island. Other bays on the coast of JaUsco, 
south of cape Corrientes, are P^rula, Tenacatita, and 
Navidad. 
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Manzanillo bay, in Coiima, has gained much 
since the completion of a short railroad branch con- 
necting it with the state capital. Its exports in 
1891 amounted to $150,000, about equally divided 
between silver ores and agricultural produce. The 
coasts of Guerrero are well provided with ports, and 
from the outlet of the Zacatula to the Escondida, a 
distance of a little over 300 miles, there are no less 
than twelve safe anchorages. To the southeast of 
the Zacatula are the port of Petlacala, the bight of 
Huisachal, the fine anchorage of Itata, and the port 
of Sihuatanejo. The last named has a deep anchor- 
age, but is exposed to heavy southern gales, during 
which not more than two vessels can lie with safety. 
The port is a little over 140 miles from Acapulco, 
where the customs authorities reside. Following 
the coast toward Acapulco, we find, as worthy of 
mention, the bights of Coacoyul and Potosf, the fine 
Japiitica anchorage, and the little known port of 
Papanoa. The Meta lake, in the GaleancC district, 
has at the entrance space to make a well-sheltered 
port, broad and of fair depth. The mouth of the 
Coyuca lake presents similar conditions. 

Acapulco is considered an excellent point for a 
naval station. The bav extends into the interior 
about a mile and a half, and its greatest breadth 
from east to west, is of a little over three miles. The 
bottom consists of a layer of sand of little depth, 
under which is another of loose clay ; so that in the 
heaviest gale a vessel's anchor will not drag. The 
depth usually varies from 29 to 105 feet, but in 
places is over 260 feet. Outside of the bay is the 
Grifo or Roqueta island, and about 300 feet from it, 
out at sea, are the Morr6n rocks. A channel 656 feet 
wide, and from 82 to 105 feet deep, known as the 
Boca Chica, separates the Grifo from the mainland. 
To the east are the small port of El Marques and 
Point Diamante, ending in a reef, and limiting in 
that direction the main channel, to which is given 
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the name of Boca Grande. Aeapulco will be the 
first Mexican port on the Pacific connected with the 
Atlantic by railway. This will be efiected by the 
Interocednico. 

Oaxaca has a long sea-coast, well provided with 
natural ports, well sheltered, and deep bays, and with 
lakes that might be utilized for the coasting trade. 
Her ports of entry, however, can do little to promote 
the interests of the districts, for which they are the 
natural outlets. Puerto Escondido and Manial tepee 
bay offer no difficulties to the establishment of small 
ports. Puerto Angel is almost everywhere nearly 
50 feet in depth, but is rather narrow for large 
ships, which must enter with care unless the wind 
is from the southeast. Several small ports, as 
Bufadero, Huatulco, and San Pedro, to the north- 
east of Puerto Angel, might be used for the coasting 
trade. Salina Cruz, on the completion of the 
Tehuantepec railroad will probably become a pros- 
perous port. The bay has an excellent anchorage, 
and a depth varying from 26 to 53 feet. The harbor 
is at present an open one, vessels anchoring about a 
mile from shore ; but when the railroad is finished 
a breakwater will be constructed. The entrance is 
broad and deep, and otherwise safe for vessels of any 
size. 

Chiapas has several wide bays, well situated and 
sheltered. Tonald, even without the aid of a rail- 
road, has a constantly growing trade, amounting for 
1890-1, to $375,000 ; the back country is extremely 
productive. In the southeast of Chiapas, is the bar 
and bay of San Marcos, a valuable maritime station, 
and the bays of Pijijiapa, Zacatdn, Sacapulco, and 
Soconusco, the last with exports for 1890-1, of 
$230,000. 

Lower California has numerous natural ports, and 
large, well-sheltered bays. Among the best on the 
eastern coast are San Felipe, San Luis, Angeles, 
Animas, San Bafael, Santa In^s, Concepcidn, and La 
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Paz. The exports of La Paz for the year 1890-1, 
amounted to $808,000, over $700,000 of which was in 
precious metals, and the remainder in pearls and pearl 
shells. On the western coast, commencing at La En- 
senada, on the bay of Todos Santos, may be mentioned 
the beautiful harbor of San Quintin, the Vizcaino, 
the port of San Juanico, the bays of Santa Marfa, 
Magdal^na, Almejas, and others of less importance. 

The foreign commerce of the Mexican seaports, 
excepting those of Vera Cruz, Progreso, Mazatldn,. 
Tuxpan, and Tampico, through which pass two-thirds 
of the country's exports, is of little importance com- 
pared with that which passes through the frontier 
custom houses. Among the latter, Ciudad Judrez 
occupies the first place, with exports for the year 
1890-1 amounting to $14,302,000, all or nearly all 
by way of the Mexican Central railway, which has 
there one of its termini. The trade would be greater 
but for the high rates of freight charged by the 
railroad lines which from different parts of the 
United States run to El Paso. Laredo, more fortu- 
nate than Ciudad Judrez, is out of the path of the 
railroad combinations in the western portion of the 
United States, and in touch with the eastern 
systems, ; for which reasons its exports, though 
smaller as yet than those of Ciudad Juarez, are steadily 
increasing. For 1889-90, they were $3,047,865, and 
for the next fiscal year, $3,332,244. Ciudad Porfirio 
Di&B also exhibits a growth of exports ; for 1889-90, 
$2,621,947; for 1890-1, $2,698,219. Nogales, on 
the Sonora frontier, labors under the same dis- 
advantages as Ciudad Judrez, since all its traffic 
must pass over the Southern Pacific, and yet its 
exports have grown apace, amounting for the first 
year to $534,859, and for the next to $895,337. 

Several steamship lines pay regular visits to the 
leading ports of the republic, and many sailing 
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vessels enter their waters, either laden and chartered 
for a return voyage, or arriving in ballast to receive 
cargo. On the gulf coast the New York and Cuba 
Mail Steamship company, now owning eleven 
steamers, is engaged in the trade between New York 
and the ports of Tampico, Tuxpan, Vera Cruz, 
Prontera, Carmen, Campeachy, and Progreso. A 
small steamer of this line makes weekly trips with 
mails, passengers and merchandise, between Frontera, 
Carmen, Campeachy, and Progreso, connecting with 
the larger vessels at the two lagt-named ports. 
These steamships provide every possible comfort for 
their passengers, have on board a postal department, 
and their service is conducted with perfect regularity. 

Another line, rivaling the New York and Cuba 
in regularity and good service, is the Transatldntica 
Espanola, also conveying passengers, merchandise, 
and mails between Tampico, Vera Cruz, Frontera, 
Campeachy, and Progreso, in Mexico, between New 
York and Havana, and the ports of Barcelona, 
Cadiz, Santander, and Havre de Grace, in Europe. 
Four steamers of 2,350 to 1,600 tons run in connec- 
tion with Mexican ports, and provide the best of 
passenger accommodation. 

The steamers of the Transatlantique Francaise 
ply regularly between Vera Cruz and Havana, San- 
tander and Havre de Grace, maintaining an excellent 
service as to passengers, merchandise, and mails. 
The steamships of the British Royal mail, all of 
which are first-class, run between the ports of Vera 
Cruz, Cherbourg, Southampton, and the West Indies. 
They convey mails, passengers, and cargoes, and 
visit the port of Vera Cruz twice every month. 
Another British line, the West India and Pacific 
mail, has steamers which stop once or twice a month 
at Tampico, in their service between the West Indies 
and Europe. 

The Harrison Steamship company has very fine 
steamers, which twice a month anchor in Tampico 



262 COMMUNICATION WITH FOREIGN COUNTRIES 

and Progreso, occasionally visiting Tuxpan, Vera 
Cruz, and Campeachy. The vessels of the Compafiia 
Nacional Mexicana convey mails, passengers, and 
merchandise, between all the Mexican ports along the 
gulf coast from Matamoros to Progreso. The 
steamers of this line are somewhat smaller than those 
of others, but are not inferior in eflSciency and 
regularity of service. 

The Mexican government recently granted a fran- 
chise to J. W. Porch and company of Philadelphia, 
for a line of steamships to ply between that city and 
the principal gulf ports of Mexico, carrying passen- 
gers, merchandise, and mails. There is a new line 
between Mobile and Tampico, the first steamer 
anchoring in Tampico on the 7th of January, 1892. 
Its service at present is fortnightly, but it is soon 
intended to be every ten days, and weekly somewhat 
later. It is stated that steamers are also being built 
at St Louis, Missouri, to run between that point and 
others on the Mississippi, and extend their trips to and 
from Mexican gulf ports. The object is to make an 
opening in Mexico for St Louis manufactures and other 
commodities in exchange for Mexican productions. 

Vessels, both under steam and sail, from ports 
in America and Europe, other than those of the 
regular lines, visit Mexican ports for trading pur- 
poses ; the steamers usually call at Vera Cruz, 
Tampico, Tuxpan, Campeachy, and Progreso ; and 
sailing vessels anchor off Frontera, but are more 
frequently seen at Carmen, on the Laguna de 
T^rminos. 

A number of the steamship companies receive 
subsidies from the Mexican government, though 
not in need of them, for the trade suffices to pay 
a handsome profit. Most of the companies have 
agencies in the city of Mexico and at other im- 
portant points. 

The steamship service on the Pacific is still some- 
what limited. The only line that may be considered 
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regular is the Pacific Mail steamship company, 
whose ships leave San Francisco three times a 
month, and touch at La Ensenada, Mazatldn, San 
Bias, Manzanillo, Acapulco, Puerto Angel, Salina 
Cruz, TonalA, and Soconusco. The same line main- 
tains traffic with Guaymas, Altata, and Agiabampo, 
on the continental coast of the gulf of Cortes, and 
with La Paz and Magdal^na bay in Lower Cali- 
fornia. The establishment at no distant day of direct 
and regular communication between some ports of 
Mexico, and Japan, China, the Philippine and other 
islands in the Pacific, is under contemplation ; but 
there is as yet no definite information on the 
subject. 

The facilities for landing and loading cargoes at 
Mexican ports leave much to be desired; but the 
best on both seas have at least serviceable wharves 
and lighters, while both by the government and by 
private enterprise, improvements are being intro- 
duced that will effect a large saving in time and 
labor. In several open ports, and in others that will 
be open to foreign trade in the near future, important 
engineering works are being prosecuted for the 
benefit of commerce, and for this purpose large sums 
of money are annually appropriated by the national 
government 
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The restrictions placed on commerce during the 
viceregal period, together with the political and 
social disturbances which attended and followed the 
revolutionary era, were serious obstacles to the 
development of Mexican commerce, and of the 
industries on which that commerce depends. For 
centuries trade remained almost stagnant, only at 
times showing feeble signs of life, and then relapsing 
into its former condition of hopeless inactivity. 
During the Spanish regime, commerce labored under 
so many and grievous burdens in the shape of 
monopolies and vexatious regulations, that it seemed 
to exist merely to satisfy the greed and caprice of 
those in authority, by whom their own real interests 
were as little understood as were those of the 
country they misgoverned. Then came the war of 
independence and the long series of revolutions and 
counter-revolutions, culminating in the Maximilian 
episode, when for half a century or more, the nation 
was divided against itself, the men of each faction 
devoting their energies solely to the cause of their 
party, with little heed td the cause of their country, 
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and still less to its commercial and industrial welfare. 
Hence it was that the trade of Mexico dwindled to 
the lowest ebb, that her credit was ahnost destroyed, 
that the entire community was rapidly drifting into 
bankruptcy. 

The Mexican treasury has already attained such 
solidity of financial condition as to merit the . general 
confidence which attaches to nations whose credit is 
throughly established. In all America, from the 
United States southward to Patagonia, there is no 
nation presenting so stable an administrative system 
as Mexico, and this system as a natural consequence, 
is reflected on her trade. The entire debt of the 
republic, at the present date, is $173,000,000 ; and for 
the first time since she declared her independence, 
the receipts at the termination of the fiscal year 1891- 
1892, sufficed to meet the demands of the public 
service. Foreign nations could not but look upon 
this as a hopeful phase of which we have indisputable 
evidence in the recent negotiation in England of a 
loan without guarantee of £600,000 to be reimbursed 
in July, 1894. But as this could not give an exact 
idea of the rapid financial development of Mexico we 
will go back to the period selected for a chief point 
of comparison in our work. When the present head 
magistrate took in his hands the reins of power, in 
1876, after a period of over ten years of constant per- 
turbation, both political and social, the condition of his 
country was certainly most deplorable, other nations 
assuming that its reorganization was indefinitely 
postponed. A single railway line — that from Mexico 
City to Vera Cruz — was the sole means of communica- 
tion with the out side world which the interior of the 
republic possessed ; and the new administration had 
to face a most difficult problem in that of the public 
finances. Such confusion existed in the treasury 
department, in regard to the internal and foreign in- 
debtedness, that any properly regulated public service 
was rendered impossible. The same difficulty retarded 
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even an approximate calculation of the actual amount 
of the national obligations which then exceeded $200,- 
000,000. Since that time the public debt has become 
purified, so to speak all interest thereon has been 
punctually paid, and the principal has been considerably 
reduced. The country possesses nearly 7,000 miles 
of railway, for the construction of which the federal 
government granted subsidies to the extent of $93,- 
500,000, whereof $64,794,371.62 was already paid in 
specie by the 30th of June 1892. The government 
has also foregone a large source of income through 
exemptions from import dues; and other large sums 
have been expended in the improvement of ports. 

The stopping of a train by malefactors, notwithstand- 
ing that nearly all the lines cross veritable deserts, 
has occurred but once. Robbery and murder by 
armed bands are so unfrequent, as to afford to the 
modern sensational press but few topics for the enter- 
tainment of credulous readers. 

All this may convey an idea of the present condition 
of Mexico and of her treasury. The latter has paid in 
the last fifteen years more than $522,000,000 for 
public improvements and has reduced the public 
debt to an insignificant figure, considering that the 
republic has inaugurated an era of peace, progress 
and welfare, and that the support of her present 
institutions is defrayed from her natural resources, 
which are being steadily and systematically unfolded. 

The monetary system of Mexico is based on the deci- 
mal standard, the unit of value being the silver peso, or 
dollar, of 100 cents. The gold coins in general circu- 
lation are worth respectively one, two and a half, five, 
ten, and twenty dollars; those of silver are the dollar, 
the half and quarter dollar, and the ten and five cent 
piece, thus as todenomination corresponding very nearly 
with the coinage of the United States; but with a con- 
siderable difference as to intrinsic value, the grade and 
weight of which are given in the following table : 
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Standard. 


Yalae. 


Dollar 
in Qramn. 


Dollar 
in Grains. 


Gold 876 of gold ) 

126 of copper) 

1000 

Silyer 9-027 of silver ) 

0.973 of copper 


$20.00 
1.00 


33.841 
27.073 


622.234 
417.7908 


10,000 





The smaller coinB in the respective proportions. 

The coinage of the republic is executed at eleven 
mints, situated in the cities of Mexico, Zacatecas, 
Guanajuato, Chihuahua, Guadalajara, San Luis 
Potosf, Durango, Culiacdn, Hermosillo, Oaxaca, and 
Alamos. All belong to the nation, but are leased to 
individuals for a stipulated sum. The law permits 
the producer of gold and silver to coin his metal in 
unlimited quantity, the mints retaining 4.618 per 
cent on gold and 4.41 per cent on silver coins. At 
each of the mints is an official inspector, subordinate 
to the treasury department. The total amount coined 
for the fiscal year 1890-91 was $24,769,411, of which 
amount $24,242,459 was in silver, $308,083 in gold, 
and $218,869 in copper cents. 

Mexico has but few banking establishments, and 
those founded not many years ago. . Among the 
principal institutions existing in 1892, all of them in 
good standing, were the Banco Nacional de Mexico, 
the Banco de Londres y Mexico, and the Banco 
Hipotecario. Though not meeting all requirements, 
they give valuable aid to commerce and greatly 
enlarge its sphere of operations. The Banco Nacional 
organized in 1884 with a capital of $20,000,000, 
obtained from the national government the privilege 
of issuing for a term of fifty years from May 31> 

17 



258 COMMERCE 

1884, notes of the denominations of $1, $2, $5, $10, 
$20, $50, $100, $500, and $1,000, redeemable in 
specie at its central and branch offices. Its paper 
must never exceed in value three times the amount 
on hand in gold and silver coin or bullion, exclusive 
of deposits made by private parties in sealed boxes 
or bags. Each note bears the signatures of a member 
of the board of directors, of the cashier, and of the 
two government supervisors. The bank is exempt 
from many taxes, among others from that on its note 
issue to which similar institutions are liable. The 
balance sheet, on the 31st of December, 1891, showed 
notes in circulation to the amount of $20,367,250 ; 
specie on hand, $11,684,442; total assets, $54, 145,- 
711. On that day was declared a dividend of four- 
teen per cent on the stock, $128,000 on the founding 
bonds, and in the course of the year the reserve was 
increased by $431,362. 

The Banco de Londres y Mexico has gained the 
confidence of the general public, and particularly of 
American and English business men. Its capital is 
$1,500,000, and its current transactions are large. 
This bank has issued notes equivalent in value to the 
capital paid in by the shareholders, and has deposited 
one-third of the sum represented by its paper issue, 
exclusive of deposits redeemable at sight, or within 
one month from the date of notice by depositors. 
Its notes pass current for their full face value through- 
out the republic. The Hipotecario is also in a flour- 
ishing condition, and there are other prosperous 
institutions in the federal district and state capitals. 

Early in 1892 the federal congress approved a 
measure for the founding of an international bank of 
deposit, discount, and guarantee, the last for public 
and private employes, whatever the nature of their 
responsibility. This is the first institution of the 
kind established in Mexico. The capital is $500,000, 
and operations were to commence when two-fifths of 
that amount was paid in. Its purpose is also to open 
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warehouses, and to issue certificates on deposits of 
merchandise, as well- as to transact a general banking 
business. 

In connection with banking it may be mentioned 
that post-offices have in Mexico a special department 
for the collection of newspaper and book subscrip- 
tions, with which publishing houses keep current 
accounts, uncollected bills being returned to the par- 
ties by whom they were issued. At the end of the 
fiscal year, 1889-90, the postal departments had on 
hand for collection bills amounting to $301,882. 

The influence of the few existing banks in promot- 
ing the commercial progress of Mexico cannot be 
overestimated. Before their establishment, mercan- 
tile operations were difficult ; specie must be trans- 
ported from point to point, always with great risk of 
loss, and in a word the system of trade was more 
cumbersome than that which prevailed in Europe 
during the middle ages. In the capital and other 
larore towns there were commission houses in some 
respects acting as banks, but the heavy expense of 
transmission to distant places made their operations 
unprofitable. Only within recent years has the use 
of cheques become general, greatly facilitating the 
transaction of business. 

Wells Fargo and company add to their express 
business that of a banking establishment, making 
remittances by telegraph, transporting merchan- 
dise, for which payment must be made on delivery, 
and affording other much needed facilities. A 
Mexican company, the Expreso Hidalgo, has recently 
been founded, whose operations are similar to those 
of Wells Fargo. Originally intended to operate be- 
tween the state of Hidalgo and the federal district, 
it has already extended its field to many locations in 
the central portion of the republic. 

Trade between Mexican states and within those 
states varies according to the means of commu- 
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nication. While Yucatan, Campeachy, Chiapas, 
Sonora, and Chihuahua, cany oi> but a small internal 
and inter-state commerce, others, as Puebla, Jalisco, 
Vera Cruz, Nuevo Le6n, Mexico, Quer^taro, San 
Louis Potosf, Michoacdn, and Morelos, exchange a 
large volume of commodities among themselves and 
with the federal district. The alcabala, or excise tax, 
which some states still maintain on imported mer- 
chandise, has checked the development of internal 
trade, for as a rule, no distinction is made between 
foreign imports and domestic products, though the 
former are somewhat protected by the special pro- 
visions of the federal congress. The general govern- 
ment, to do away with this evil, appointed a com- 
mission to investigate the matter, and an amendment 
of article 124 of the national constitution was recom- 
mended, as follows: " From and after the first of 
July, 1893, national and foreign merchandise is to 
have free circulation within the republic. Therefore: 
— (1st) Neither the federal government nor state 
governments are to levy alcabala, portazgo, consumo, 
or any other impost tending to restrict the free 
transmission of merchandise. The states must levy 
no tax on the free transit of merchandise in the 
intenicitional commerce of the country, nor subject 
to any impost whatever the introduction or ex- 
traction of merchandise in the territory of the 
states, and its inspection is forbidden save for police 
purposes. The states shall not lay differential duties 
on national products, no matter where they come 
from, nor es^blish other distinctions, those based on 
class and quality of the merchandise only excepted. 
(2d) The federal authorities, and none other, are 
empowered to levy transit duties, and then only upon 
imported merchandise. (3d) National or foreign 
merchandise, lawfully imported, is not to be subjected, 
in its circulation within the country, to especial 
transportation over any particular road, nor be 
opened or inspected, nor have any need of being 
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accompanied with an ofiScial document, excepting 
such rules as the federal government may decide to 
establish on the circulation of imported merchandise. 
(4th) Imported merchandise, when considered as 
national, is to be treated as such in respect to federal 
and local imposts." 

The United States, with their advantage of 
position, should have almost a monopoly of the 
Mexican trade, but are far from acquiring such pre- 
ponderance, various reasons militating against it. 
First of all, most of the Mexican merchants, being 
natives of Europe, trade with their own countries, some 
from patriotic motives, but more for the advantages 
derived therefrom. The people of Mexico have thus 
become accustomed to the use of European com- 
modities, and with rare exceptions, manifest a marked 
preference for that which bas been imported from 
the other side of the Atlantic. This is a serious diffi- 
culty for American merchants to overcome, and one 
that can only be overcome by studying the condition 
and requirements of the market, and the customs, 
habits, and tastes of the inhabitants. European man- 
ufacturers specially cater for the needs and fancies of 
the people, and never attempt to change the system 
that has ruled for centuries among Mexican mer- 
chants, who are extremely conservative in their 
ideas. One of the drawbacks to the American mind 
is the practice of giving more or less extended terms 
of credit, which practice has for many years been 
invariable on the part of European importers. The 
time thus granted varies from two to eighteen 
months, and is usually three, six, and nine months. 
Mexicans demand this time, and also that the goods 
offered them shall be exactly such as they prefer. 
American merchants and manufacturers have neg- 
lected these considerations, and have also displayed 
a marked disregard for Mexican customs regulations. 
Another and a greater drawback is the installment 
system of payments, readily conceded by European 
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firms, but one that greatly impedes commercial 
transactions between Mexico and the United States. 

Mexican importations of manufactured goods have 
more than doubled within the last six years, and a 
greater variety has been called for. The most favored 
nations have been France, England, the United 
States, Spain, and Germany, and on a smaller scale, 
Italy, Belgium, the Central and South American 
republics, and the West Indies. Manufactured iron 
and steel figure among the imports of 1890 to the 
amount of nearly $5,500,000, of which $2,700,000 
was sent from the United States ; $2,000,000 from 
•Great Britain, and the remainder from France, Bel- 
gium, and Germany. The value of iron and steel 
imported in 1885 did not reach $1,500,000, whereof 
the United States furnished three fourths, while in 
1890 we supplied only one half. England in 1885 
shipped one tenth, and in 1890 nearly two thirds. 
French shipments have remained almost stationary, 
increasing only $40,000 within the five years. 

Cotton fabrics come next to iron and steel, with 
an importation in round numbers of $4,500,000, 
England supplying four ninths, America a little over 
one fourth, and France about one ninth. The demand 
for this class of goods has greatly increased since 
1885, but imports have begun to diminish in propor- 
tion to the development. Imports of cotton under- 
wear have also decreased for the same reason. A 
line of goods in which the United States occupies a fore- 
most place is household and school furniture and fix- 
tures, their total value in 1892 exceeding $1,500,000. 

The articles largely imported from France are 
woolen fabrics, wines and liquors, ready-made cloth- 
ing, dressed skins, paper and books, chemical products, 
porcelain and ceramics, the total amounting to about 
$7,000,000, or nearly double that of 1885. 

The last official data as to imports were published 
in Mexico in 1889, and showed an aggregate of $40,- 
024,894, of which free goods represented $13,506,230, 
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and those which were duty-paying $22,477,963. The 
United States shipped to Mexico during that year 
a variety of merchandise valued at $12,666,108. 

All shipments to Mexico must be accompanied by 
documents termed conocimientos consulares, which 
must be drawn up in quadruplicate, and are valueless 
until the Mexican consular representative at the 
place of shipment has signed and viseed the same. 
This must be done before the shipment takes place. 
The consular bill of lading must set forth the mark 
and number of each parcel or package, the exact 
number of such parcels, and their gross and net weight. 
This weight must in every instance be expressed ac- 
cording to the decimal metric system, which is the only 
one recognized in Mexico as legal. The place where the 
merchandise came from, or where it was manufactured 
must not be omitted, nor its invoice value, adding the 
declaration of the shipper that the shipment is made 
in good faith, under which declaration the party in- 
terested will sirrn his name to each and all the folios. 
As the several articles of a shipment may not be 
classified alike in the tariff, it is advisable to ascertain 
and state precisely the rates to which the commodi- 
ties are subject. One of the consular bills of lading 
must be sent with the goods to the consignee. Failure 
to comply strictly with these requirements may cause 
serious delay in the arrival of the goods with extra 
expense and possible confiscation. 

According to the provisions of a recent commercial 
code, foreign merchants and members of corporations 
engaged in business and resident in Mexico, are 
subject to certain regulations intended to act as a 
check on transactions of a doubtful nature. Foreign 
firms, for instance, must have their business placed 
on record, and foreign joint stock companies must 
publish monthly statements of their operations. Any 
infringement of these laws subjects the oflfending 
party to heavy penalties. 
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The zona libre, or free belt, so called on account of 
a former remission of customs duties therein has been 
a subject of grave discussion between the Mexican 
and United States authorities. It was created in 
1858 by the state of Tamaulipas, and its limits de- 
clared by national decree of 1884 to extend some 
twelve and a half miles from the Rio Grande del 
Norte into the interior. By act of the United States 
congress, passed in 1852, American merchants send- 
ing goods to Mexico were permitted to deposit them 
at certain points on . the frontier until opportunity 
offered to send them across ; and since a protective 
policy has gained a strong foothold in the former 
nation, its government has regarded this belt some- 
what as a field for smuggling operations, thus causing 
a loss of revenue. The Mexican authorities have 
held it, on the other hand, as a political necessity, 
and not only resolved to continue it, but extended 
the belt so as to include the whole length of the 
frontiers. 

The exports of Mexico to foreign countries are 
about one third more than its imports, both having 
doubled within the last six years. The precious metals 
have hitherto formed the bulk of the exports, and 
now that the facilities for transportation have been 
greatly enlarged, the quantity of Mexican precious 
metals thrown into market is steadily increasing. 
In the export of products other than bullion and 
minerals, and for the most part agricultural, there 
has also been a considerable increase. For the fiscal 
year 1889-90, the total of the latter was $23,- 
878,098; for 1890-1, $27,020,023; and for 1891-2, 
there was a corresponding increase. The exported 
staples having greater value in 1891, as compared 
with the preceding year, were, among many others, 
coffee, tobacco, cacao, rice, sugar, indigo, rubber, 
chicle, chile, aloes, fruit, and feathers. Some base 
metals and minerals also show a large gain, espec- 
ially copper, lead, and salt. 
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Comparing the values of articles exported between 
1885 and 1890, the figures show an increase amount- 
ing to $8,641,000, or more than 50 per cent. This 
increase has been brought about by the building of 
railways and roads. The statistics of the treasury 
department for the first six months of 1891, show 
$30,905,500 of exports, of which the following is 
a list: 



COUNTBIB8. 



United States.... 
Qreat Britain.... 

Qermany 

France 

Spain * 

Guitemala. 

Holland 

Colombia 

Nicaragua 

RuBBia 

Other Countries 



Totals. 



PRBOIOUB 
MBTALS. 



$10,051,618 

2,233.565 

977,336 

626,431 

36.324 

150,850 



11,526 
3,276 



353 



$14,091,179 



MBBOHANDISB. 



$13,420,959 

1,866,310 

588,460 

494,648 

261,983 

2(),132 

156,188 

1.697 

1.297 

4000 

1,067 



$16,814,721 



TOTALS. 



$28,472,477 

4,089,876 

1,573,805 

1,121,078 

298,306 

170,982 

156.188 

13.206 

4.673 

4,000 

1,411 



$30,905,900 



Recent statistics published by the Mexican gov- 
ernment show a rapid growth in the trade between 
the United States and Mexico, the former receiving 
80 per cent of her exports, while suppl ving only one 
half of the merchandise which the latter imports 
from abroad. 
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In the development of her resources Mexico has 
encountered many obstacles, among others the igno- 
rance of the lower classes, and the influence of social 
prejudices against those engaged in industrial and 
commercial pursuits, such persons being denied ad- 
mission to fashionable society, until they had retired 
from active business life, and left the management of 
their estates to administrators, who in most cases 
grew rich while the estates waxed poorer. Both 
causes are now rapidly disappearing. The working 
classes have learned to adopt innovations which offer 
them present or future advantage, and society is 
gradually abandoning its prejudices, beginning to 
value men according to their merits, especially when 
accompanied with wealth. The merchant, miner, 
agriculturist, stock-raiser, and others, are no longer 
under the stigma of their occupation, but on the 
contrary are proud of attaining by honest industry 
the standing of men with independent fortunes. 

The wealthy classes furnished in former years a 
large contingent of pupils at the schools of jurispru- 
dence and liberal arts ; but of late the attendance at 
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these schools has largely decreased, commercial and 
industrial institutes now receiving the preference. 
A number of families, instead of sending their sons 
to be educated in foreign lands, require them to 
study at home some branches of knowledge having 
intrinsic value and practical application. In other 
respects a decided change is noticeable. Money 
formerly thrown away on luxuries and social display, 
is now applied to the promotion of the industries. 
Gold, at one time buried in cellars, is brought forth 
and put into circulation for its increase and for the 
benefit of the community. Thus favored as she is 
with natural resources, it is not surprising that 
Mexico should rapidly develop and accumulate 
wealth. 

The department of Fomento, under the efficient 
directions of General Carlos Pacheco, strove by 
every means in its power to foster agricultural pur- 
suits, but at first such efforts gave no tangible 
benefit, for the reason that mining always received 
the preference. The financial crisis of 1886, brought 
about by the depreciation of silver, caused men to 
turn their attention to other minerals, especially 
copper, lead, cinnabar, coal, and salt, and in the main 
with satisfactory results. But while affording every 
facility and protection to mining, the rulers of the 
country never relaxed their endeavors to turn tho 
attention, of the people to agriculture. A scientific 
study was made of the various descriptions of soils, 
and pamphlets were published to give information 
on these and kindred topics. Maps were circulated, 
and reports made on the products best adapted to 
each region. Thus at length the interest of the 
people w^as awakened, and soon afterward the plough 
began to upturn the surface of many a virgin field. 
Among other articles Mexican coffee took its place 
in Europe and American markets ; Mexican tobacco 
and cacao came into demand ; estates which had lain 
waste for years were planted in cotton, and the culti- 
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vation of sugar-cane and mulberry trees was started 
in several states; Yucatdn enlarged its henequ^n 
plantations ; experiments were every day made with 
other plants, and the results of this quickening of 
agricultural enterprise are evident in the large yearly 
increase of production. Nevertheless it is probable 
that generations will pass away before Mexico*s 
agricmtural resources shall be fully utilized. 

The national government still owns very large 
tracts of public land, and readily makes grants to 
responsible applicants intending to cultivate them, 
while to the department of Fomento a considerable 
sum is yearly appropriated for the purchase and dis- 
tribution of seed and plants. Settlers are usually 
exempted for several years from the payment of 
federal imposts, and also afforded facilities for the 
disposal of their produce. The states where such 
lands are situated, also offer franchises and exemp- 
tions from taxation, some of them granting prizes for 
agricultural products. If from actual negligence, the 
grantee fails to carry out the conditions under which 
the grant was made, it is rescinded, and the property 
reverts to the nation ; in case of accidents or circum- 
stances beyond control, an extension of time is allowed. 
Agricultural implements and machinery, except such 
as may be worked by hand or foot, are exempt from 
import duties, and the same exemption is extended 
to apparatus required for other industries. The 
congress of Nuevo Leon, wishing to promote the 
cultivation of textile plants, recently passed a law 
under which lands used for that purpose are exempt 
from tax for twenty years ; Puebla and Jalisco have 
followed this example with regard to the mulberry 
and other products. 

Stock-raisers, in common with agriculturists, are 
specially favored by the government, animals im- 
ported solely for the purpose of improving breeds, 
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being exempt from all taxation. It is contem-* 
plated to establish fairs, with prizes for the best 
specimens of stock exhibited at stated periods, and 
the reports made by the department of Fomento, 
with a view to promote the improvement and in- 
crease of stock, would fill many a volume. The 
federal government also offers prizes to importers 
of stock unknown in the country. The ostrich has 
largely engaged the government's attention, a fran- 
chise having been recently granted to parties about 
to engage in raising these birds, including a sum for 
the first pair imported, exemption from certain taxes, 
and a grant of the land where the breeding grounds 
are located. 

For several centuries, as we have seen, silver min- 
ing has continued to flourish in many portions of 
Mexico. Nothing could check its progress ; neither 
the exactions of the colonial government, nor those 
of the revolutionists, with all their taxes and abuses, 
could induce the miners to abandon their business. 
The period of peace and progress once inaugurated, 
a law was enacted in 1887 declaring free the trans- 
portation of gold and silver in the form of ingots, 
bars, and coin, and generally of all mining products. 
Reduction works, burdened as they had been with 
heavy imposts, precluding the introduction of new 
appliances, fell into a dilapidated condition until the 
new law came to their relief, since which many have 
erected plants as good as the best in other countries. 
Taxes on such property, whether for national or state 
purposes, can under no circumstances, exceed one 
fifth of one per cent on the capital invested; but 
products extracted from the mines, excepting mineral 
coal, iron, and mercury, are subject to a federal tax 
of two per cent of their annual value. The states are 
forbidden to levy any tax whatever on mines, 
machinery employed in them, the products obtained, 
or the capital invested in the business of extracting 
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•or reducing ores. The effect of this law was ex- 
tremely beneficial, and during the four years follow- 
ing its promulgation, the executive signed over 
170 contracts with prospecting companies for the 
development of the country's mineral wealth, the 
amount invested in mining enterprises of all kinds 
exceeding $30,000,000. The production of mercury 
has been encouraged by the government since 1843, 
when four prizes, each of $25,000, were offered for 
the first 220,500 pounds of refined metal placed on 
the market ; laborers working in such mines were 
exempted from military service, and their wages from 
taxation, and the estates with all their fixtures were 
made free from both federal and local imposts. The 
mercury which in former years came from Spain and 
California, is now produced in Mexico with handsome 
profits to the mine owners. This metal is, by the law 
of 1887, exempted from all national or local taxation. 
The production of coal has largely increased, since, 
within recent years the government has begun to 
encourage its exploitation. The only impost on this 
product is the stamp duty, the states where the beds 
exist being inhibited from burdening their products, 
or enacting laws to affect the works. Hence many 
contracts for the exportation of coal on a large scale, 
and the franchise of the railway company known as 
the Carbonifera, stipulating that the coal taken from 
its beds shall be offered for sale in the national 
capital at a price not to exceed $10 per ton. Iron 
mines enjoy the same privileges as are granted to 
those containing mercury and mineral coal, their 
product, whether in the form of pigs, bars, or rails, 
being granted similar exemptions. The mines and 
the reduction works of all are free from taxation 
for fifty years, terminating in 1937. Large iron 
mills have been established, and plans are now under 
consideration for utilizing the iron deposits of 
Yucucundo, in Oaxaca, and Cerro del Mercado, in 
Durango. 
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Any inhabitant of Mexico may prospect in lands 
belonging to the government, for mineral deposits. 
If in lieu of soundings he makes excavations, these 
must not exceed 32.80 feet in length or depth. For 
this there is no need of a license, but he must pre- 
viously inform the authorities of his intention. Such 
prospecting cannot be done on private property with- 
out the owner's permission, but if this be refused, ^ 
then it may be granted by the administrative 
authority, on condition that the party first gives a 
bond to cover any damages that may result. Ex- 
plorations inside of private buildings cannot be made 
without the owner's consent; nor within towns, 
public works, public buildings, and fortifications, or 
their vicinity. 

Mineral substances, for the exploitation of which a 
government grant is indispensable, are gold, platinum, 
silver, mercury, iron, lead, copper, tin, zinc, antimony, 
nickel, cobalt, manganese, bismuth, arsenic, precious 
stones, salt, and sulphur. Mining property, except in 
placers, or superficial beds, embraces only from the 
subsoil down and not the surface, the latter remain- 
ing under the control of the landowner, excepting 
such portion as is needed by the miner for his 
operations, which is determined by mining regula- 
tions. 

The old mining law was apt to cause controver- 
sies between mine owners, serious complications 
jeopardizing capital, and even exposing the parties to 
criminal prosecution, when they felt sure of having 
complied with the law in every respect. To do away 
with these difficulties the new law was enacted on 
the 6th of June, 1891. This requires the payment 
of $10 for each title to a mining claim of about 328 
square feet. When the surface exceeds that extent 
without the excess reaching one half, a single title will 
be sufficient ; if more, there must be as many titles as 
the number of claims it may contain. Moreover for 
each claim must be paid every three months in 
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advance, a fourth of the yearly tax of $10, whatever 
the mineral substance may be. When mining proper- 
ties have been acquired by special grant and contract, 
the provisions of the new law will have no effect, as 
the president of the republic has power to grant such 
franchises as he may think proper ; but at the ex- 
piration of the period stipulated in the franchise, the 
claims therein referred to become subject to the pro- 
visions of the law. Before the promulgation of this 
law there was a diversity of opinion in mining circles 
as to its probable effects ; a majority inclining to the 
belief that it would save property from many of the 
complications arising from the old statute. Since 
the date of its promulgation the time has been too 
short to arrive at a definite opinion, but it would 
seem to afford security to property legally acquired, 
provided the taxes are paid with due punctuality. 

Machinery, except such as may be worked by hand 
or foot, is exempt from import duties, and while the 
expense of transportation is greater than in other 
countries, this is more than counteracted by the cheap- 
ness of labor and raw material. Manufacturers are 
largely protected by the tariff now in force. Official 
statistics show that of the $40,024,894 of imports in 
1889-90, over one third came in free of duties ; but on 
the $26,518,664 of dutiable merchandise, the amount 
collected was $22,477,963, or an average of nearly 85 
per cent. With the protective tariff of the United 
States ruling in 1889, the average was only 44.41 
per cent on imported goods. Mexico's average is 
also greater than in any of the Central or South Amer- 
can republics, some articles specified in her tariff pay- 
ing a duty of 300 per cent on their cost at the place 
of production. Until recently manufacturers in Mexico 
derived little benefit from protection, as the raw 
material, though abundant, owing to the lack of means 
of communication, was subject to such heavy expense 
for transporting it, as almost to nullify that advantage. 
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But now all this is changed. The federal district and 
the populous towns lying a short distance therefrom 
form the centre of the main railway network, and 
goods manufactured in them may be forwarded to 
nearly all parts of the country at lower rates of 
freight than most imported merchandise. 

The manufactures established in the country, if 
the national government think they will be of public 
benefit, are frequently granted special favors, usually 
in the form of exemption from imposts. State gov- 
ernments also make a point of promoting new man- 
ufacturing industries. Coahuila, for instance, by a 
recent law exempts from local taxation for twelve 
years flour and starch mills, and factories employed 
in cleaning, spinning, and weaving cotton fibre. 
Tamaulipas, not long since released from taxes cotton 
plantations, as well as cotton spinning and weaving 
factories. Puebla has offered large premiums for 
silk culture, and the state of Mexico has granted 
privileges to a number of industries. In Jalisco 
several laws are in force encouraging the utilization 
of the water power there existing. Considering 
these and other advantages, it may be asserted that 
the prospects of the manufacturing industries of the 
republic are now more promising than at any former 
period. 

Mexican inventors are granted, through the de- 
partment of public works, patents for their inventions, 
and all industrial establishments have the privilege 
of registering their trade marks, even though their 
articles may not be inventions. In order to obtain a 
patent, the article must be new in the country or 
abroad ; but an improvement is also entitled to a 
patent. Inventions menacing the public safety, and 
scientific discoveries not having a direct application 
to arts or industries, or that cannot be turned to 
advantage by the use of machines, apparatus, instru- 
ments, or chemical process, are not entitled to 
patents. Inventions made in foreign countries may 

IS 
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be protected in Mexico by patent, provided it is asked 
for by the inventor or his attorney residing in the 
republic ; inventors, whether resident or non-resident, 
can claim the protection of the law, provided a year 
has not elapsed since the invention was made known, 
for at the end of that time the invention becomes 
public property. The term of a patent is limited to 
twenty years, and in the event of improvements 
being subsequently introduced, at the expiration of 
the twenty years, the patent may be renewed for five 
years longer. The government has the right to 
purchase an invention of general utility, should the 
inventor fail to utilize it, and provided it may be pro- 
duced in the country. The granting of trade-marks 
to non-resident foreigners depends on treaty stipula* 
tions between their governments and that of Mexico. 
Works of art, when not of immoral tone, may be 
protected against reproduction, when such protection 
is solicited from the department of justice and public 
instruction. Foreigners not residing in Mexico may 
obtain a copyright for artistic or literary works, in 
case there is a treaty between their governments and 
that of Mexico containing such a provision. The 
petition for copyright must be accompanied with 
three copies of the work. 

Merchants in Mexico, where spies are usually 
eflfected on long credits, are amply secured. The 
commercial code, in accord with custom, tends to 
uphold confidence, and on the subject of failures, is 
strongly in favor of the creditor. The proceedings 
to declare a merchant bankrupt are so tedious, com- 
plicated, and expensive, that under no circumstance 
can a failure be simulated, as frequently occurs in 
other countries. A judicial declaration of bank- 
ruptcy implies the absolute ruin of the merchant 
affected, and it is a common saying among business 
men that they cannot fail, as it costs too dearly. 
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The Mexican laborer in the years that followed 
the Spanish conquest was in a miserable condition, 
and if not a slave in name, was certainly one in fact. 
His compensation was barely sufficient food to sup- 
port life, and that he was only allowed because other- 
wise he could not have been useful to those who 
expected to grow rich upon his labor in the mines, 
or in tilling the soil. Vicissitudes of fortune brought 
some of the conquerors, and later a considerable 
number of colonists from the Iberian peninsula to a 
condition little better than that of the native laborer, 
and thus they began to mingle with and dwell among 
them, which brought about as an immediate result 
the betterment of one class and the decadence of the 
other. The catholic church had numerous apostles 
who, with exemplary self-abnegation, devoted their 
energies to elevate the aborigines, and succeeded as 
well as the circumstances of the time permitted. 
After the country attained independence, for a period 
of many years the Mexican laborer found himself no 
better off than before, and it was only after the Euro- 
pean intervention that bis position became clearly 
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defined, and entirely exempt from the yoke of slavery. 
The constitution of 1857 wrought a marked change 
in social conditions, and some years later, such pro- 
orress was inauo;urated as secured to the laborer the 
perfect freedom which he now enjoj^s. To-day he is 
considered a powerful and indispensable factor in the 
development of his country's resources, and it is but 
natural that he should demand fair payment for his 
work, which has never been compensated at one half 
of its actual value. 

The laboring population may be divided into 
three classes ; first, the one employed in workshops ; 
second, men engaged in mining and in work connected 
with mines; and third, tillers of the soil. The first 
class is mostly found in the principal towns, and its 
members, by contact with the superior classes, have 
attained a greater advancement than the other two. 
A majority among them can read and write, and 
though newspapers are scarce and expensive in re- 
lation to their earnings, they read them and inform 
themselves on matters of general interest, particularlj'- 
on those directly afi'ecting their own interests. Very 
few of the laborers in the workshops are pure 
Indians, and though positions of responsibility are 
usually filled by whites, it is common enough to see 
them occupied by men of pure Indian blood. 

Diversity of industries in the great centres of pop- 
ulation, and the scanty number of work n) en in each, 
have been great drawbacks to the organization of 
guilds or labor associations. A few there are which, 
like the Cfrculo de Obreros, in the national capital, 
carefully study the course of events, and make the 
most of them at a propitiary season. Those guilds 
and societies have on their lists of members only the 
best class of laborers ; but others perceive the advan- 
tages to be derived, and keep themselves in readiness 
to imitate their example. Laborers' organizations, 
mostly founded by men not belonging to their class, 
offer many inducements to members, nearly all of 
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them being associations for mutual aid, in many 
cases only in cases of sickness, but in others help is 
extended to those who from lack of work may be in 
need. The existence of those associations has in 
many instances tended materially to increase the 
wages of their members, producing a good effect on 
the laboring class. Another benefit is in backing the 
just demands of laborers. This has also had a favor- 
able influence on the unorganized, who do not fail to 
recognize that in union lies their welfare, whether 
singly or collectively. 

As industries are not sufficiently developed in less 
important towns to permit the organization of guilds, 
there are only a few small groupings, which, though 
scanty in numbers and of limited means, are not in 
condition to do much for mutual protection and 
advancement. It is, however, beyond a doubt that 
laborers in Mexico have gained many valuable 
points, on which their present and future rest. With 
the greater demand for labor following close upon 
the enlargement of established industries, and 
the creation of new ones, labor associations have 
gradually become stronger, and in the same propor- 
tion have secured advantages. 

Laborers in mines, nearly all of whom are Indians, 
though less advanced intellectually than those in 
workshops, have fared better materially with the in- 
dustrial progress of the country. The enlargement 
of the mining business throughout the republic has 
created a great demand for that class of workmen, 
and they readily find occupation everywhere. A 
scarcity begins to be felt, and mine owners find it 
necessary from time to time to raise their wages. 
The nomadic life of miners, and their dissipated 
habits since their emancipation from serfdom, have 
been the chief causes why they have never tried to 
organize; in fact, there is shown an aversion to 
anything like union whenever they are under 
the necessity of actmg collectively, The best paid 
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of all miners are as a class among the most 
ignorant of Mexico's population ; but within recent 
years the larger mine owners have established 
day schools for the children of employes, and night 
schools for the employes themselves. An improve- 
ment may therefore be expected in their intellectual 
condition. 

Farm work is almost entirely in the hands of the 
Indian population, whose condition has, as yet, been 
little changed for the better. Men employed in 
workshops and factories have had the benefit of con- 
tact with social and intellectual superiors; miners 
have at least enjoyed companionship with their kind ; 
but the field laborer has lived almost in solitude, and 
until recently, very much as in the years of the 
Spanish domination. Proprietors of large estates, 
beyond a radius of a hundred mUes from the federal 
district, usually placed them in charge of stewards, 
whose sole aim was their own enrichment, without 
regard to the interests of their employers or the 
welfare of their laborers. The latter knowing 
not how to shake off the yoke, continued to 
live miserably without ever daring to complain. 
Thus matters continued until the advent of the 
railroad brought under cultivation a number of new 
estates, and so created a largely increased demand 
for labor. The field hand used to travel from place 
to place in search of occupation, which was often 
given only for charity's sake ; now it is the hacendados 
who must seek for laborers, and cannot at times 
procure them, or if so, only at a considerable advance 
of wages. This advance, however, they are well able 
to pay, with the present facilities of transportation. 
Thus it is that, within the last decade, the condition 
of the Indian laborer has vastly improved, and this 
improvement will be still more noticeable among 
the coming generation, to whom have been granted 
the benefits of public school instruction. 
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Mexico has still another class of laborers — if such 
they can be called — men who will do any kind of 
work or apply themselves to any trade only until 
they tire of it, which is not slow to happen. They 
are a shiftless and penniless class, at times engaging 
in half a dozen occupations within a single week, but 
more often engaging in none at all. They are for the 
most part decently attired ; many of them converse 
in tolerable Spanish, and can discourse on numberless 
subjects, so that by strangers they are readily mis- 
taken for respectable members of the community. 
But of all members of the community these are the 
most unreliable, not a few of them belonging to the 
vagrant fraternity, one that is rapidly disappearing 
before the vigilance of the authorities, coupled with 
the increased demand for labor. 

The hours of labor in Mexico vary in the different 
occupations. In workshops and factories they are 
from seven in the morning till seven at night, and 
when business presses, till a much later hour, with a 
mid-day interval for food and rest. In the mines the 
working day is also twelve hours, and where oper- 
ations are carried on at night, the gangs are changed 
at the hour of six. In farm work there is no fixed 
time of labor, and in neaily all the states the custom 
is to keep the hands afield from sunrise to sunset. 
In the sowing and harvesting seasons, the time is 
determined by custom, and with rare exceptions 
begins before sunrise and ends when there is no light, 
lasting at times as long as sixteen hours. At such 
seasons the custom is on some estates to hire an 
extra number of men, and thus to spare their regular 
hands. Much has been written on this class of Tabor 
in Mexico, and on its condition ; but the worst phase 
of the question has always been presented with little 
or nothing on the other side. Within recent years 
the condition of the Mexican peon, or day laborer, has 
been improved much more than that of the same 
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class in several European countries, as in Ireland, 
Italy, and Spain. If, as is almost assured, the social 
and industrial progress of Mexico shall exceed in the 
future that of the past, her workmen, of whatever 
class, cannot fail ere long to attain to the European, 
if not to the American level, and this not only as 
to remuneration, but as to the comforts and amen- 
ities of life. 

With reference to women and children, labor is 
regulated by laws which are strictly enforced. Boys 
are not admitted into workshops until they have 
received instruction in the schools, and are at least 
twelve years of age, the proprietors or managers being 
held responsible that their task is not beyond their 
strength. Boys under twelve may at times be seen 
at farm work, but only after school hours, and when 
there is a great scarcity of hands. Mining establish- 
ments also employ boys of eleven or twelve at light 
occupations, and occasionally in the reduction of silver 
by the patio system. No women or girls are em- 
ployed in underground, or in reduction works. Girls 
begin to perform tasks suited to their sex at thirteen 
or fourteen, usually entering domestic service. Female 
labor is little employed in factories or workshops, 
except for the making of cigars and cigarettes. On 
ranches females of all ages work at harvesting and 
other tasks calling for patience and dexterity rather 
than strength. 

Workshops and factories in the city of Mexico and 
other industrial centres, where the buildings are of 
modern construction, have all the hygienic require- 
ments recommended by science. In others alterations 
have been made to improve their condition as far as 
possible. In underground mining nothing is omitted 
to secure perfect ventilation. Mexicans are naturally 
good miners, and in this respect, as in all mining 
appliances and engineering, are rapidly improving the 
character of their work. 
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Within recent years many articles have appeared 
in books and newspapers on the subject of labor com- 
pensation in Mexico. Upon this subject which though 
extensively discussed is but little understood, I will 
give the impressions left on my own mind by careful 
personal observation ; but before expressing them it 
is but fair to state that nearly all such articles were 
in the main correct when considered in relation to 
time and place. Time is an important point in treat- 
ing of such questions in Mexico. In 1884, when the 
Mexican Central railroad was opened for traffic, 
wages in the states directly affected by the line 
were for field hands, and including board, at the 
lowest, 13 cents, and at the highest, barely 30 
cents per day, of as many hours as the employer's 
needs demanded, at times sixteen or more. Since 
that date a steady increase has taken place in the 
wages of farm laborers, and in the same states the 
lowest rate in 1891 was 25 cents, and the highest 
62^ to 75 cents. Thus we see that in seven years 
wages almost doubled, and at certain points the 
increase was even greater. During this period 
several other railways have been built, and a sur- 
prising impetus given to agriculture, manufactures, 
and mining. The scarcity of labor still continues, 
and especially of farm labor, the minimum compen- 
sation of this class now varying according to the most 
recent statistics from 27 to 37 cents, and the maxi- 
mum from 75 cents to $1.00, the latter reaching at 
points on the gulf coast as much as $1.25. In 
Colima, Coahuila, and Yucatdn, field hands earn a 
higher average of wages than elsewhere in the 
republic. 

It has often been alleged that Mexican hacendados 
tax their laborers as much as 200 per cent on the 
real value of commodities sold them out of their 
stores; this, though true in some instances, among 
the less reputable class of haciendas, is far from 
being a general practice, and especially among re- 
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cently established haciendas, which are conducted 
for the most part on modem principles. Writers, 
both Mexican and foreign, in treating of the labor 
question in Tabasco, have said that country laborers 
are held as slaves by the hacendados ; but the fact is 
that the hacendado is rather the slave to the men 
whom he employs. When in need of hands, which it is 
no easy matter to find, he must first of all concede an 
advance of wi^es, and this arranged, there follows a 
demand for an advance of $100 or more, without 
which the ofier is declined. If the hacendado is 
unable to procure the money, he must lose his 
crops ; if he accepts the inevitable and pays the sums 
demanded, he makes of himself a watchman to pre- 
vent the men's desertion, perhaps on the very next 
day. If successful in this, he must submit to the 
men's caprices, one of which often is to loiter around 
the estate, making only a pretense of work. On such 
occasions, the employer's only remedy is to find some 
other hacendado in want of men and assign to him 
the contracts on being reimbursed at least a portion 
of the money advanced. For the most part owners 
of large estates would willingly pay an advance of 
fifty or more per cent even on present rates of wages, 
if those wages were merely paid by the week or 
month, as elsewhere in the world. 

As in former years, miners are better paid than 
field hands, their wages varying according to the 
nature of the task. Those doing surface work, such 
as ore breakers and sorters, loaders, and the like, 
earn from 25 to 75 cents per day, the number receiv- 
ing 37^ cents being larger than those who are paid 
less. Underground workmen receive from 50 cents to 
$1.50, including the barreteros who extract the ore, 
the latter being often allowed one eighth of what 
they extract, whereby they frequently earn $25, $30, 
and ^ more per week when the mine is in bonanza. 
Mining hands are extremely independent; they 
neither impose on others nor allow themselves to be 
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imposed upon. If they see a chance of making 
better wages elsewhere, at the end of the term, 
when wages are adjusted and paid, they leave without 
alleging or being asked the reason. The impulse 
recently imparted to mining, especially by the 
investment of American and English capitaJ, has 
caused the increase of wages in this class of labor, 
and with a tendency to a further rise, owing to 
scarcity of hands at various points. As the 
number receiving over $1 is greater than those 
earning less, the average of miners' wages may be 
fairly estimated at $1.25 per day. 

Laborers employed on wharves, railways, etc., 
receive, on an average, not more than one dollar a 
day, for though at Vera Cruz and Progrdso even 
three dollars or more are paid, at other places the rate 
varies between thirty-seven and a half and seventy- 
five cents. As to mechanics in general, whose work 
is usually in towns, the following schedule, compiled 
from recent data, will show that their wages average 
a little over one dollar per day of ten hours : 



TRADES. 



Masons 

Loaders 

Carpenters 

Cigarette and Cigar Makers 

Bcwkbinders. 

filacksmiths. Silversmiths, Locksmiths, 

etc 

Spinners and Weavers 

Printers and Type-setters 

Machinists 

Mechanics 

Moulders at Foundries 

Stone-cutters ^ 

House-painters 

Tailors. « 

Hatters 

Saddlers 

Tapestry-workers 

Shoemakers 



PBR DAY. 


LOWBST. 


HlOHBST. 


$1 26 


$1 60 


12X 


50 


1 00 


160 


76 


1 60 


76 


1 26 


1 00 


300 


76 


1 26 


76 


2 50 


100 


1 60 


1 00 


200 


76 


1 50 


60 


1 50 


76 


1 26 


100 


200 


87>te 


1 26 


50 


1 50 


76 


1 50 


76 


1 60 



AVBRAOB. 



|138>i 
31 >^ 
1 26 

1 00 

200 



1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 



00 

62^ 

26 

60 

12>i 

00 

00 

60 

06X 

00 

12>i 

12>i 
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Including all classes of labor we find the general 
average to be about eighty- two cents per day, which 
greatly exceeds the wages paid in Italy, Austria, 
Germany, Holland, Spain, and France, and little 
below those paid in England, and more than one half 
the rate prevailing in the United States. Compared 
with other Spanish- American countries, Mexico ap- 
pears to advantage, for though at certain places on 
the coasts of the Argentine republic, Chile, Costa 
Rica, and Guatemala labor is extremely dear, wages 
seldom reach in the interior even the Mexican min- 
imum. 

In the larger towns men are often seen loitering 
on the streets and plazas, without other apparent 
resource for the means of subsistence than public 
charity. Ask one of them why he does not go to 
work, and he will declare in whining tones that he 
can find nothing to do. Tourists who have made 
short visits to the country, on their return home have 
published sensational articles accusing tlie Mexican 
people of laziness, and such articles have repeatedly 
appeared in European and American newspapers. 
By the more sensible among our own countrymen, 
however, such reports have been contradicted, and 
the subject treated more in accordance with the facts. 

States even where the population is relatively 
dense, can no longer supply laborers for new 
undertakings; they must be sought elsewhere at 
increased wages, and then perhaps can only be re- 
tained until other parties entice them away with a 
further advance. This scarcity of labor has for 
many years made itself felt in Yucatdn, Campeachy, 
Tabasco, and Chiapas, and more recently in Vera 
Cruz, Colima, Coahuila, and Michoacdn. This is the 
only serious drawback to the establishment of in- 
dustrial enterprises on such a scale as would benefit 
the republic no less than the parties concerned. The 
question was formerly considered as one easy of solu- 
tion, but is now regarded with a degree of apprehen- 
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sion, as one presenting grave obstacles in the way 
of the country's development. Nevertheless, wher- 
ever capital flows in, labor must follow, for the 
movements of both are and have ever been simul- 
taneous. While industries were merely beginning 
to develop in Mexico, the foreign workman had no 
incentive to take him there, seeing as he did that the 
country had enough labor of its own ; but now that 
capital is constantly drifting toward that country, 
foreign labor will surely follow it, and seize the oppor- 
tunity to better its condition. 

Soon after gaining her independence, Mexico 
adopted measures for fostering immigration, in order 
to unfold her natural resources, but until recent years 
all such attempts proved fruitless. Minister J. M. 
Lafragua, in 1846, bewailing the neglect with which 
the matter was treated, tried to establish colonies, 
but the country's condition was unfavorable ; it was 
constantly disturbed by political factions, and little 
was known of it abroad. His projects failed, as did 
later those of Robles and Riva Palacios, all of whom 
found it well nigh impossible to attract settlers to a 
country almost without means of communication. 
With few seaports on the coasts, with but a single 
railway, and with here and there only a single highway 
road in the interior, emigrants had no inducements 
to undertake a journey to a remote and mysterious 
land, which had little to oflfer them except uncer- 
tainty as to their future. 

In 1885 the authorities made renewed efforts to 
promote colonization, promulgating a law in which 
settlers were promised all advantages that could 
fairly be expected, and to carrj^ out this policy the 
treasury assumed heavy obligations. This law, still 
in force, provides for the survey, admeasurement, and 
division of public lands, in order to make grants to 
settlers applying for them. If the applicants belong 
to a desirable class, a grant is made to each of 2,470 
acres, to be held until proof is made of cultivation, 
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when a title deed in full proprietorship is issaed; 
but accompanied with the express condition that the 
land be forfeited, if within the term prescribed by- 
law the settler abandons it, or allows it to return to 
its former condition. A resident must address his 
application to the secretary of public works, and one 
non-resident to the representative or agent of the 
republic, or to some legally authorized conipany. In 
every case the petition must be accompanied with 
evidence of good character. Settlers enjoy for ten 
years exemption from military service, from the pay- 
ment of taxes, other than municipal, and of federal 
or local import dues on manufactured articles, ma- 
chinery, agricultural and other implements not pro- 
duced in the country, as well as on animals for 
breeding or working purposes; exemption from 
export dues on their products ; and finally, when the 
products shall deserve it, a premium is awarded, 
prizes being also bestowed for the introduction of 
new and valuable methods of cultivation. The law 
also provides that when a settler shall have planted 
trees on his property covering one tenth of its sur- 
face, the period of exemption will be extended for 
one year longer, and for each additional tenth thus 
planted another year of exemptions will be allowed. 
Furthermore, the federal executive has power to 
provide immigrants, when deemed expedient, with 
implements, seed, building materials, and breeding 
and working animals ; but on condition that the cost 
be reimbursed within the period prescribed. 

Colonization companies desiring to survey, measure, 
and divide sections of the national territory, are 
granted one third of the land thus surveyed ; but 
with the express understanding that such lands shall 
not be conveyed to foreigners not legally entitled to 
hold them, and that conveyances shall in no case be 
made for a larger area than 6,177 acres. Violations 
of this law subject the company to forfeiture of its 
lands. Such companies, when complying with the 
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law in all respects are allowed the privilege of selling 
their tracts in instalments; they are exempt from 
impost, except for stamps on the capital invested in 
the enterprise ; all steamers or other vessels belong- 
ing to them, and conveying to Mexico not less than 
ten families, will be exempt from port dues except 
those established for the improvement of ports ; they 
will also be allowed to import free of duties, tools, 
machinery, building materials, and breeding animals, 
as well as animals to be exclusively used in agricul- 
tural, mining, or other industries of the colonists 
whose settlement has been legally authorized. In- 
tending colonists may be transported at government 
expense by steamship and railway companies, subsi- 
dized by the authorities, who will award a premium 
for every family so established, and a smaller one 
for every family landed. 

All colonization companies or corporations are con- 
sidered as Mexican, and must maintain a legally 
constituted establishment within the republic, but 
without prejudice to the existence of others in any 
portion of the world. There must be in Mexico at 
least a local board of directors with one or more 
attorneys in fact, having sufficient power to treat 
with the government. Any misunderstanding occur- 
ring between the colonization companies and the 
government must be under the exclusive cognizance 
of the Mexican courts, and no intervention on the 
part of foreign diplomats or agents will be tolerated. 

The several companies had, up to 1888, surveyed in 
Mexican territory about 90,386,165 acres, whereof 
28,528,849 acres were granted to them ; 32,520,628 
acres had been sold, and 28,528,849 remained undis- 
posed of; all being tillable land, and a large portion 
with facilities for irrigation. 

Foreigners acquiring land in Mexico are bound to 
abide by the laws ; to pay legal imposts ; to lend 
their aid for the preservation of peace and harmony 
among the inhabitants of the locality where the 
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property lies, and to fulfill the duties of Mexican 
citizens, unless they have beforehand expressed an 
intention to retain their own nationality. Any for- 
eigner leaving the country without permission of the 
authorities, and remaining away two years, will for- 
feit his property, unless he has appointed an attorney 
residing in Mexico to represent him. Forfeiture is 
likewise incurred if he conveys his estates to another 
non-resident foreigner by gift, sale, will, or other 
means; but he may transfer them to a resident, 
whether Mexican or foreigner. These provisions do 
not apply to mining property. 

The republic had in 1891 eighteen colonies of 
which I subjoin a list. Most of them consisted of 
foreigners, Italians forming the greater number, and 
next to them Americans. 



COLONIES. 



MAMSB. 


8TATS8. 


NUMBER OP 
COLONISTS. 


Porfirio Diaz 


MoreloB 


115 


Mauuel (ionzdlez 

Curios Pacbeco 


Vera Cruz — .. 

Huebia 


4o2 
310 


F4«fnun(jp2 LOal 


Pnebla 


SOO 


Di6z Gutierrez 


San Luis Potosi 


134 


Sericfcola 


M6zi<:o 


152 


La Ascensidn • 


Chihuahna ... 


2,294 


AlJaina.. 

San Pablo Hidalffo 


Federal Ditttrict 

MoreloB 


111 
196 


San Vii ente dn Judrez 


Morelos 


83 


San Rafael Zaragoza.. 


Morelos 


124 


Chihnabua 

Chiaoas 


650 


Tapachula 

Fiel de Le6n 


93 


Oaxaca 

(-ruanaiuato 


10 


Onanainato 


37 


I>*rdo 


Sonora 


190 


TonolobaiDDO 


Sinaloa 


3(0 


Comnaflifa Intemacional 


Lower California 


933 









Most of these colonies are now in a flourishing 
condition, though two or three of them, and especially 
that of Topolobampo, encountered difficulties in the 
way of securing the means of irrigation, which 
together with the hardships incidental to such enter- 
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prises, at first discouraged the settlers. But an irri- 
gating ditch has recently been completed, and even 
such portions of the land as are not under cultivation 
have risen veiy largely in value. The Compafifa 
Internacional, better known as the International 
Company of Mexico, is every day receiving new 
accessions, and progresses more rapidly than any of 
the others ; it will attain to still greater prosperity on 
the completion of the railway which is to connect it 
with the port of San Diego in southern California. 
The Mexican government offers to foreign capital- 
ists considerable advantages for the acquisition of 
public lands under the law of June 7th, 1886. These 
lands have been divided into three classes, and to the 
first belongs those which may be easily irrigated, are 
in proximity to important towns and railway lines, 
and generally offer many inducements to agriculture 
or other industries, together with large areas of 
forest containing dye and ornamental woods, and 
mines whose products are not included among those 
enumerated in the recent mining code. In the second 
class are lands suitable for live stock, and further 
distant from railroads, while the third consists mainly 
of such as are not at present desirable. 

PRESENT PRICES OF PUBLIO LANDS IN MEXIOO PEB 

HEOTAREA OF 2.471 ACRES. 



STATES 



AgnaflcalienteB 
Campeachy .... 

Coahuila 

Colima 

Chiapas 

Cbihnahtia 

Dnrango 

Qoanajaato 

Guerrero 

Hidalgo 

Jalisco 

M^ioo 

MicboAC^ 

19 



IST CLASS 


2d class 


$2 25 


$1 60 


1 66 


1 10 


75 


50 


2 25 


1 50 


1 65 


1 10 


75 


60 


66 


50 


385 


225 


1 10 


75 


2 25 


1 50 


* 886 


160 


1 10 


2 25 


2 26 


1 50 



3d CI«AS8 



$1 00 

76 

30 

1 00 

75 

30 

30 

1 50 

60 

1 00 

1 00 

1 50 

1 00 
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PRESENT PRICE OF PUBUG LANDS IN UEXlCO—CanHnued. 



8TATI8 



M0!r6l06«M*. • 

Nvevo Lfon 

Oftzaca 

Pnebla 

Qtier6taro 

San Luia Potoaf 

Sinaloa 

Sonora 

Tflbasoo 

Tamanlipaa 

Tlazcala 

Vera Cruz 

YncaUn 

Zacatecas 

Federal District. 

Tepic (Territory) 

Lower Galifornia (Territory)... 



IST CLAB8 


2d CLASS 


225 


800 


886 


50 


225 


75 


450 


225 


75 


225 


1 10 


1 50 


1 10 


75 


1 10 


75 


200 


150 


75 


60 


225 


1 50 


2 75 


1 85 


1 65 


1 10 


225 


1 50 


5 60 


8 75 


1 65 


1 10 


65 


40 



8d class 



1 
1 
1 



1 

1 

1 
2 



00 
80 
60 
00 
00 
00 
50 
50 
00 
30 
00 
25 
75 
00 
50 
75 
25 



The efforts of Mexico to turn the current of 
European emigration toward her shores have not as 
yet been rewarded with very substantial results. It 
has also been contemplated to encourage migration 
from India, China, and the islands of the Pacific ; 
but it is more than questionable whether such 
elements would be of benefit to the country. It may 
be well to pause before flooding the land with 
coolies, which could not fail to check, for many years 
to come, the more desirable class of immigration. 
The way is now open to the latter, and with intelli- 
gent agents in the more populous centres of Europe, 
it should not be difficult to lead in this direction an 
army of laborers and artisans, such as, while im- 
proving their own condition, would lend material aid 
in unfolding the resources of the republic 
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Enthroned amid the valley of Mexico, nearly 
7,500 feet above the level of the sea, lies the metrop- 
olis of the great southern republic, founded, as 
tradition relates, in 1305, destroyed by Hernin 
Cortes two centuries later, rebuilt on its former site, 
and to-day one the most populous and beautiful 
cities of Spanish America, without any vestige of 
its prehistoric past. 

The streets are more regular and spacious than in 
most cities of Spanish origin, affording every facility 
for traffic, the main thoroughfares being paved with 
asphalt or concrete blocks, and others Kept in good 
condition. In the capital are many buildings of 
historic interest and artistic merit, especially in the 
way of churches, for of all the styles of architecture 
there prevailing there are none that surpass the 
ecclesiastic. Among its palaces may be mentioned 
the Nacional, the residence of the supreme national 
authorities ; the Minerfa, within whose walls is the 
department of Fomento, devoted to the material 
development of the country; and the Escuela de 

(291) 
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Miaer(a^ where the youth of Mexico are trained in the 
theory and practice of mining. There are many other 
fine edifices that need not here be mentioned, not a few 
of them containing museums and libraries, as the Bibli- 
oteca Nacional, with its stored treasures of history, 
literature, religion, science, and jurisprudence. 

The city has beautiful and carefully tended gardens 
and promenades. Chief among the first are the Z6calo, 
and the Alameda, while of drives and promenades 
the most fashionable is the Reforma, a spacious boule- 
vard divided by rows of shade trees, and with 
historical monuments, as the statues of Columbus and 
Cuauhtemoc, embellishing the paseo on either side. 
Almost at the entrance is the equestrian statue of 
Carlos IV, near which are two gigantic monuments 
of Aztec herves. The Reforma terminates at the 
foot of the famous castle of Chapultepec, built on a 
low hill which commands the city, and surrounded by 
a forest of trees several centuries old, which witnessed 
the conquest of the race that planted them, and 
heard the boom of the guns announcing the birth of 
an independent nation. 

The federal district comprises the national capital, 
and its environs in the valley where are many valu- 
able haciendas and some of the most picturesque of 
Mexican scenery. The fine city of Tacubaya with 
its poetical surroundings; Tlalpan, Xochimilco, and 
Guadalupe Hidalgo, renowned for its famous temple, 
and for the alleged apparition of the Virgin Mary 
venerated under the title of Nuestra Sefiora de 
Guadalupe, form, together with the capital, the 
populous centres of the district. 

Early in the viceregal period the need was felt of 
drainage and sanitation works, the former to provide 
against floods, and the latter to draw off to a safe 
distance the city's refuse. Soon after the conquest 
such works began to be undertaken, and the matter 
has from time to time occupied the attention of the 
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several governments that have controlled the des- 
tinies of the country. To Enrico Martinez the task 
was first intrusted, about the year 1607, and by 
him was constructed the famous Mochistongo cut- 
ting, but without satisfactory results, the valley 
remaining almost in the same condition as before. 
Later the engineer Sim6n M^ndez made certain sug- 
gestions regarding drainfi^e canal, which by order of 
the government were reconsidered in 1849 by an en- 
gineer named Smith ; but both were set aside. Finally, 
in 1866, Maximilian ordered a further study of the 
drainage question, and appointed a commission which 
under the direction of the engineer Miguel Iglesias, 
formed a plan of the work, following the suggestions 
of Mendez and Smith. The plan adopted, and which 
is now being carried out with slight modifications, 
includes a canal, commencing at the San Ldzaro gate 
in the city of Mexico, and terminating at the mouth 
of the Tequixquiac tunnel, through which the waters 
will run out of the valley, and passing under the so- 
called Puerto de AcatUn, enter the cut of Tequix- 
quiac. Though work was actually begun, the fall of 
Maximilian and the revolutions which followed de- 
layed further progress until 1879, when the engineer 
Luis Espinosa, the present director of the works, sug- 
gested a few changes with a view to expedition and 
economy. In 1885, the city council of Mexico, pre- 
sided over by Pedro Rinc6n Gallardo, offered to con- 
tribute a considerable sum toward the cost of an 
enterprise of such vast importance to the city. The 
cabinet of President Diaz accepted the offer, and 
named a commission of competent men to manage 
the funds and direct the works. The commission con- 
sisted of Pedro Rinc6n Gallardo, Jos^ Ives Limantour, 
Francisco Rivas G6ngora, Agustfn Cerddn, Casimiro 
del CoUado, and others, its labors commencing on the 
9th of Februarv, 1886. The works consist of three 
parts, and include a main canal, which starts from the 
San Ldzaro gate, runs on the east side of the Guadalupe 
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sierra between it and lake Texooco, and then chang- 
ing its course westward, diagonally traverses lake 
San Cristobal, and portions of lakes Xaltocdn and 
Zumpango, on leaving which it reaches the entrance 
to the Tequixquiac tunnel. The length of the canal 
is about thirty -five miles, and for the first twelve 
miles or thereabouts it may be considered merely as 
a prolongation of the city's network of sewers, receiv- 
ing, except in the rainy season, only the water that 
passes through them at the rate of a little over sixteen 
cubic feet per second. The canal communicates with 
lake Texcoaco, and is intended to regulate the waters 
of that lake, the lowest in the valley, into which are 
to be brought those of all the others. 

The tunnel forming another portion of the works, 
has a length of over sixty -three miles, with a cur- 
vilinear section formed by four arches and twenty- 
five perpendicular shafts sunk at convenient distances. 
The contract was let in 1888 to the London firm of 
Kead and Campbell, and by them the work of sink- 
ing the shafts was rapidly pushed ; but the flow of 
water encountered proved to be so much heavier than 
had been anticipated, that toward the close of 1891, 
after completing more than one half of their task, 
they were compelled to abandon it, the work being 
now conducted by the commission. To give some 
idea of the colossal proportions of this undertaking, 
it may be stated that since the works were first inaug- 
urated, with the definitive plan now pursued, there 
have been paid out over $25,000,000, and that 
$5,000,000 or more will be required to complete them. 
The construction of the canal is now in charge of 
Engineer I. Diaz Lombardo, and with powerful dred- 
ges and other mechanical appliances now at command, 
there is no doubt that the drainage of the city and 
valley of Mexico will soon be an accomplished fact. 

In the few remaining pages of my work I shall 
endeavor to lay before the reader the condition of 
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Mexico as it exists to-day, with the causes of 
lier intellectual, moral, and physical development, 
together with a brief rdsumd of matters which 
have occupied our attention in the preceding 
chapters. 

No longer than fifteen years ago the aboriginal 
population, aggregating about 4,000,000 souls, was 
sunk in hopeless poverty and ignorance, and what 
was worse, through the abject condition in which it 
had been held ever since the days of the conquest, 
had completely lost the idea of independent indi- 
viduality, common even to barbarous peoples. The 
Mexican aborigine was a man merely in form, and 
a machine without voluntary action, in fact. He 
looked upon the master of the estate, who afforded 
him a miserable livelihood, as the embodiment of all 
human powers, while his religious ideas were such 
that by virtue of prayers and offerings, laid before 
the image of his patron saint, he thought to escape 
future punishment, whatsoever his acts might be. 
To the former he had become accustomed by the 
usage of centuries ; and as to his religion, once having 
lefb the old idolatry, and embraced Christianity, 
without understanding the reason of his change, he 
could realize no difference between the idol and the 
image ; for him both were alike, and he preferred 
the latter only because of its more attractive form. 
It would have been an impossible task for the priest- 
hood to change the order of things, for there was no 
foundation on which to work, and but little oppor- 
tunit}'' to gather Indian converts into the fold. By 
day the aborigine was compelled to toil in the fields, 
at night he must keep watch over his master's 
property, to guard it from the raids of banditti. 
Uprisings followed one another in rapid succession, 
every man playing the role of a ruler without 
knowing who were the ruled ; the education of the 
poorer classes was almost entirely neglected, and 
custom had reached the extreme of regarding the 
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Indian as a being that did not belong to the human 
race. Out of the 4,000,000 forming this class, there 
were not four per thousand who knew the alphabet, 
not two per thousand who could read, and probably 
only one per thousand who could sign his name. 

Their moral debasement was in keeping with their 
intellectual condition, and if no trace of development 
could be noticed in the former, the latter had, beyond 
question, descended much lower than before Cortes 
set foot on Mexican shores. The mixed races were 
in a somewhat better condition than the pure 
aborigines, in whose midst they lived, while assuming 
a superiority over them. From their progenitors 
they inherited haughtiness, a little of the enlighten- 
ment of the European, and of the ill-understood 
humility of the Indian. Observing that the differ- 
ence between subjection and freedom depended 
largely on education, they struggled against their 
surroundings, and while many retired from the fight 
in discouragement, to others it gave vigor and 
firmness of purpose, so that not a few rose gradually 
to the level of the whites, and even to a yet higher 
level. This ambitious class had a most potent 
element to combat before working out its own 
salvation; of enlightenment there was absolutely 
none on their side, and they formed the resolution of 
acquiring it themselves, and of imparting it to others. 
At first it seemed as if they struggled against an 
impossibility, and that every day saw further off the 
realization of their dreams ; but perseverance and 
zeal flagged not, and reverses did not break their 
courage. In their ranks was a large contingent of 
the middle class, forming the dividing line between 
the aboriginal race and the white. The political 
disturbances which made such havoc in Mexico 
during many years, were but the result of a lack of 
social equilibrium showing itself in that fashion, as 
was proved by the so-called reform, which though 
considered as a political movement, was really of a 
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social character, and tended more than all others to 
hlend together the heterogeneous elements of which 
Mexican society was composed. 

The state of Oaxaca was the cradle of the im- 

• 

mortal Judrez, father of his country, on whom fell the 
glory of proclaiming the era of liberty and progress. 
While such ideas had been gaining ground from day 
to day, there had long been wanting the artificer to 
give them form, and carry them into practice. That 
man was Benito Juarez, the poor Indian boy of 
Oaxaca, after whose decease this nursery of heroes 
was yet to add another name to the list of those 
whom his country will never forget to honor. Where 
Juarez laid down the work there Porfirio Diaz took 
it up, uniting in a common brotherhood all classes of 
the nation, and initiating the grand intellectual evolu- 
tion which recent years have witnessed. 

As to the wide reaching eflTect of this movement, 
the following statement may be of interest. At the 
time when it was inaugurated, there were but 4,250 
schools in all the republic, with a total attendance of 
160,000, almost exclusively the children of white 
parents. In 1876, when the movement had fairly 
begun to make itself felt, the number of schools had 
increased to 8,165 with an average attendance of 
368,754, only forty-five per cent of white parentage, 
with thirty-five of mixed, and twenty of pure Indian 
race. In 1891 there were 649,771 pupils receiving 
instruction in 12,655 primary schools. Of that num- 
ber about thirty-eight per cent are of European, 
thirty-six of mixed, and twenty-six of Indian blood. 
In other words there were, say in 1866, only about 
16,000 mestizos and half that number of Indians 
attending the public schools ; in 1876 the figures were 
respectively 129,000 and 74,000, and in 1891,235,000 
and 170,000. At the commencement of the period 
under consideration instruction in the primary schools 
consisted merely of reading, writing, and the four first 
rules of arithmetic, with a dash of morals and religion ; 
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to-day pupfls receive in addition an elementary scien- 
tific training that cannot fail to be of use to them in 
after life. A change for the better is also noticed in the 
higher schools, where useless theories have been 
superseded by scientific truths, and where the course 
is laid out with a view to the future career of students. 

Next to the educational progress of the republic 
under the Diaz administration, is the perfect restora- 
tion of order, the security of travel and communi- 
cation, and the ridding of the land from the hordes 
of highwaymen which in former years held it almost 
under a reign of terror. As late as 1884, when the 
Mexicaa railway was inaugurated, armed bands 
infested the entire country, and at short distances 
from the chief towns attacked pack trains, seized 
their goods and specie, and frequently put to death 
the conductors, sometimes from mere wantonness, 
and at others from fear of future recognition. Coin 
and bullion were of course the booty preferred, and 
parties transmitting them must not only preserve the 
greatest secrecy, but also provide a strong force for 
their protection. The conducta, a name given to 
the convoys carrying silver bars from the reduction 
mills to the nearest mint, or to the capital, were 
always guarded by a body of picked men, but even 
this failed to afford security, and it became necessary 
to build very heavy and strong iron wagons, such as 
the brigands could not drive away without leaving 
tracks, while the long time required to break the 
locks and extract the treasure rendered its escape 
more probable. At the capital itself, and in most of 
the towns, life and property were in constant danger 
from malefactors who watched an opportunity to 
take the lives of their victims, together with every 
thing else they possessed. In many towns, honest 
citizens dared not be seen outside their homes, for 
fear of the assassin's knife, as the latter, when he 
failed to find profit in his calling, often committed 
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the crime from sheer force of habit. Few and incom- 
plete are the details afforded in the records of that 
period^ for the administration of justice was in a 
deplorable state, and not ten per cent of the culprits 
were ever arraigned before the courts. 

The decrease of crime has been almost in direct 
ratio to the progress of education^ though crimes of 
every description are still reported by the daily 
press, which, while given to sensationalism, rarely 
finds matter out of which to make a sensational 
story. Grave offenses are now few in number, and 
are becoming fewer every day ; public roads are en- 
tirely free from highwaymen, and in every portion of 
the land, whether in railroad carriages or stages, on 
horseback or on foot, by day or night, safety for person 
and property is thoroughly assured. At times, scarcity 
of work, and poorly compensated labor, may have 
swelled the criminal ranks ; but as there is now more 
work than workmen, there is no longer any occasion 
for them to become criminals. Moreover, well-regu- 
lated courts, and the independent action they now 
possess, have acted as a check on the criminal 
element. Petty thefts there may be, but the severity 
of the punishment inflicted is proving an efficacious 
remedy. 

Mexico's relations with foreign countries, and espe- 
cially with European nations and the United States, 
are extremely cordial. To the able diplomat Don 
Ignacio Mariscal has been intrusted for several years, 
the department of foreign relations. He is a man 
distinguished for the firmness and ability which he 
displays in his treatment of the important questions 
brought before him, maintaining unimpaired the 
honor of his country, while avoiding all complications 
which may lead to evil consequences. The relations 
between Guatemala and Mexico have been somewhat 
strained at times, owing to boundary differences ; but 
the two sister republics have with a friendly feeling 
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renewed negotiations, and it is hoped a satisfactory 
solution will soon be reached. 

The peace and harmony prevailing in the republic 
are suflScent evidence of the valuable services rendered 
his country by Don Manuel Romero Rubio, who holds 
the portfolio of government, and has been identified 
with the progressive movement in Mexico from its 
very inception. The portfolio of war and the navy, 
entrusted to the able soldier General Pedro Hinojosa, 
is now engaged in a scientific organization of the small 
national army, which has already attained to a high 
degree of efficiency. Its services are limited to bring- 
ing under subjection the rebel Indians of the Yaqui 
region, and the Maya tribes, among whom occasional 
outbreaks occur. The effects of the political troubles 
of former years have thus far prevented the govern- 
ment from providing a suitable navy for the protection 
of its extensive coasts ; but the subject now occupies 
the attention of those in authority. The department 
of communications from the time it was recently 
created, has been under the direction of General 
Manuel Cosio, who has a through appreciation of the 
advantages accruing to the country from railroads 
and telegraphs, an efficient postal service, and high- 
way roads in good condition. Large sums are yearly 
absorbed in the work of constructing new roads, and 
keeping old ones in good order. The other portfolios 
are also in charge of able men, that of justice and public 
instruction being held by Don Joaquin Baranda ; of 
Fomento, by Don Manuel Ferndndez Leal ; and of the 
treasury and public credit, by Don Matias Romero, 
who for many years was the nation's popular minister 
at Washington. The present cabinet, reflecting the 
patriotic and progressive views of the president, fully 
responds to the aspirations and needs of the Mexican 
people, and to the demands of the times. 

In conclusion, let us cast a glance at other 
Spanish-American republics, which though in a 
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more or less marked progressive condition, present 
a marked contrast with Mexico. The ties which 
united them with Spain having been dissolved, and 
the colonial governments superseded by republican 
institutions, like Mexico, all her sisters inaugurated 
a period but little less unfortunate than that of the 
conquest and viceregal rule. Foreign despotism 
gave way to local despotism ; and the social fabric 
was subject to grievous international disturbances. 
Nevertheless, among their number Chile, the Argen- 
tine republic, and Brazil attained a higher standing 
than the rest, and for some years progressed with 
marvellous rapidity, only to be set back a little later 
by the local differences which have always exercised 
a baneful influence on the welfare of those nations. 
The Central American republics have also made a 
considerable advance, and the same is to be said of 
Peru, Bolivia, Colombia, Venezuela, Ecuador, Para- 
guay, and Uruguay ; but in all of them political 
disputes are a drawback to the attainment of that 
perfect peace which is essential to the higher forms 
of development. Mexico, on the other hand, having 
secured the boon of liberty, and consummated the 
social revolution which put an end to internecine 
strife, has now no obstacle in the ' path of progress 
and prosperity. 

The immediate causes that have contributed to 
Mexico's development, may almost be condensed into 
a single word, and that word is peace, a peace firmly 
estaUished on the harmonious working of the 
different social elements, and the general desire to 
secure the mutual progress of all. The man to 
whom I dedicate the present work, the personifi- 
cation of his country's progress and welfare, is now 
completing his self-imposed task of elevating that 
country to the sphere of greatness which is her 
natural birthright, one not based on the destruction 
of the conquered, but on the well-being of all the 
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inhabitants, be they native Mexicans or foreigners 
dwelling in their midst. No longer does the voice 
of political partisanship find an echo in the 
rude ciash of war, but in the protection of life, 
property, and interests of a community that is 
rapidly taking its proper place among the foremost 
nations of the world 
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Aborigines, see Indians. 

Academy of Fine Arts, description, 

61-53. 
Acapnlco, port of Mexico, 22, 24S-9; 

deposits of platinam, 147. 
AcatliLn, iron mines, 140; coal beds, 

151. 
Acayncto, cotton region, 187; tobacco 

Srodacer, 200. 
iote, a dye-plant of Mexico, 203. 

Adnana, mineral region of Sonora, 
123. 

Agates, beds of, 18. 

Agav^es, Mexican product, 11, 13, 
183-7, 190-2. 

Agiabampo, bay, description, 246. 

Aginche, aspbaltnm deposits, 157. 

Affricaltnre, theoretical and practical 
mstruction, 49; state of and pro- 
ducts, 2, 5, 11-14, 22; general in- 
formation, 175-208, 211-12, 266-S; 
(each product treated of separ- 
ately); see live stock; condition of 
laborers, 278-9; value of lands, 
289-90. 

Agua Hedionda, gold placers, 131. 

Agualeguas, lead mines, 142. 

Aguamiel, juice of the maguey, 191. 

Aguananal river, mention 207. 

Aguascalientes, population, 7, 10; 
agriculture, 13; scattered, 175-208; 
education, scattered,43-51; library, 
60; railways, 81-83; geology and 
mininff wealth, scattered, 108-74; 
manufactures, 232-4; price of pub- 
lic laods, 289; stockraising, 210, 
214; see Illustrations. 

Ahuehuete, Mexican wood, 12. 

Aiuchitlin, cinnabar mines, 137. 

Alabaster, Mexican deposits, scat- 
tered, 162-4, 167. 

Alamos, mineral region of Sonora, 
123, 144-5. 

Alatriste, coal beds, 153; sulphur 
bwls, 162. 

AlbertiU, see Orahamanite. 



Aldama, river, mention, 101; gold 
placers, 132; copper beds, 146; coal 
deposits, 155. 

Allende, tin mines of, 147. 

Alligator-pear, Mexican product, 5, 
13, 201-2, 223. 

Almejas, bay, in L. Cal., 250. 

Altamira, mineral region in Aguas- 
calientes, 127. 

Altar, silver and gold placers and 
mines, 21. 123, 134; copper mines, 

144r-5. 

Altata, see Ports. 

Amealco district, opal beds, 165. 

Ameca, red garnet beds, 19; lead 

mines, 144. 
American Canal, mention, 101. 
American Church Missionary Soci- 
ety, labors in Mexico, 27. 
Amethyst, in mines, 117. 
Amoltepec, coal beds, 151. 
Amyzis lignaloe, wood, 14. 
Anacahuita, medicinal plant, 14, 204. 
Angangueo, rich mineral district, 

112, 124; reduction works, 170. 
Angostura, mountains, sulphur beds, 

160. 
Animas, see Ports. 
Angeles, see Ports. 
Anthracite, deposits of, 19-20, 122, 

149-56, 166. 
Antigua, river, description, 102. 
Antimony, mines of, 122, 126, 135, 

149. 
Apaches, Indian tribe, 8. 
Apple, Mexican prodact, 5, 13, 
Apricot, Mexican product, 13. 
Aquatic Birds, see Birds. 
Arachnida, varieties of, 17. 
Archieology, information on Mexican 

antiquities, 54-57. 
Archive Na<donal of Mexico, geneial 

account of, 59. 
Arellano, coal beds, 153. 
Argentite, a component part of the 

Taxco lodes, 126. 
Aristolachia grandiflora, wood, see 

Guaco. 
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Arizpe, mineral region, 123; copper 

mines, 144-5; tin mines, 147. 
Armadillo, see Mammalia. 
Armerla, river, mention, 106. 
Army, see Defenses. 
Arnica, a Mexican product, 204. 
Arrimi-viznaya, plant, mention, 14. 
Arroyo Blanco, description of a dam, 

207. 
Arteaga, copper region in Chihuahua, 

145. 
Artificial Stone, manufacture of, 

237-S. 
Arts, Mechanic, schools of, 46-7; 

Fme, 51-3. 
Ascensidn, river and bay, descriptioD, 

246. 
Asientos de Ibarra, mining district 

in Aguascalientes, 127, 142. 
AsphaUum, depo«its of, detailed in- 

Tormation, 156-8. 
Ass, see live Stock. 
Astronomy, Mexican progreas in, 

53-4. 
Aanncidn, river, short description, 

106. 
Atargea, group of silver lodes, 116; 

mercury mines, 137; lead mines, 

142; marble quarries, 163. 
Atlanta, bay, slight account, 247. 
Atoyac, a manufacturing center, 

226-7. 
Authorities, national, respective 

powers, 24-25. 
Autlan, a lead district of Mexico 

(State), 144. 
Axe, see Ni-fn. 
Ayuqutla, anthracite beds, 19; coal 

deposits,, 151-2. 
Azufres hill and lake, sulphur beds, 

160-1. 

B 

Babicanosa, mineral region of Sonora, 

123. 
Bacamacari, copper mines, 146. 
Badiraffuato, gold deposits, 132. 
BaffdacU see Ports. 
Balanttin, extensive henequen estate, 

in Yucatdn, 184. 
B ilsam, product of Mexico, 205. 
Balsas, river, mention, 3; description, 

6, 106. 
Bananas, Mexican product, 201-2. 
Banco Hipotecario, see Banks. 
Banco de Ldndres y Mexico, see 

Banks. 
Banco Nacional de Mexico, see Banks. 
Banderas, bay, short description, 

247. 



Banks and banking, extensive infor- 
mation, 257-9. 

Baranda, Joaquin, Mexican Sec- 
retary of justice and public instruc- 
tion, 300. 

Barberena river, mention, 101. 

B^rcena, M., Mexican miberalogiat, 
136. 

Barcenite, compound of cinnabar, 
lime, and antimony, 136. 

Barley, in Mexico, 13. 

Barrancade, coal beds, 152. • 

Basalt, where found, 18. 

Btta, marble quarries, 163. 

Batin opal beds, 165. 

Batopilas, rich metalliferous region, 
112, 119-21. 

Batrachia, in Mexico, 17. 

Bays, see Ports. 

Beans, Mexican product, 182-3. 

Bear, see Mammalia. 

Bees, in Mexico, 14, 222. 

Belladonna, Mexican product, 204. 

Benneseed, product of Mexico, 198. 

Beryl, deposits of. in Mexico, 165. 

Biblioteca Nacional of Mexico, gen- 
eral information, 58-59. 

Birds, varieties of, 15-16; businew 
in herons* feathers, 223-^. 

Bismuth, mines of, 119, 148, 166. 

Bison, see Mammsiia. 

Bitumens, deposits of, 112. 

Blackbird, see Birds. 

Blanca Espuma hill, coal beds, 153. 

Blende, in mines, 116-8, 146-7. 

Blind, teaching of, 49. 

Bolafios, mineral district of Jalisco, 
112, 127, 145. 

Boleo, copper mines in L. California, 
export 01 metal, 1 72. 

Boletin de la Socfedad de Ingenieroa 
de Jalisco; Scientific, containing 
milling information, 115. 

Bolonchdn, tobacco region of Cam- 
peachy, 2Ul. 

Bolsdn de Mapimf, cotton region, 
189; description of, 206, 

Bombax ceiba, see Ceiba. 

Bombyx cynthia, a fi lire-producing 
worm, 199, 212, 217-8. 

Bombyx mori (silk worm), 199, 212, 
217-8. 

Boots, manufacture of, 231-2. 

Bomite, form of copper, 143. 

Bosqae, mineral district in Jalisco, 
wire gold deposits, 131. 

Bramadnr, mineral district of Jalisco, 
127, 142, 144. 

Brassica campestris and braaaica 
rapa, Mexican products, 198. 
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Bravo or Grande del Norte, mention, 
6; description, 100, canton, 155. 

Brazilwood, in Mexico, 14. 

Breweries, in Mexico, 233. 

Brick, manufacture of, 237-8. 

British Royal Mail Steamship Com- 
pany, ports of Mexico, its ships 
come to, 251. 

Broadcloth, manufacture of, 229. 

Bromeliaceous plants, mention, 14. 

Bromelia silvestris, see Agaves. 

Brothrops brachystoma, snake, see 
Reptiles. 

Buena, gold placers, 132. 

Buenavista, mineral district of 
Durango, 123-4. 

Bufas, porphyritic rocks in mines, 
121. 

Bull fights, decline of, 62-63. 

BuAtamante, rich mineral region, 21, 
112. 

Butterflies, see Insects. 



Cacachilas, mineral district in Lower 
California, 128-9; tin deposits in 
Guanajuato, 147. 

Cacahoamantzin, oleaginous plants 
198-9. 

Cacahuate, or peanut^ production of 
Mexico, 198. 

Cactus and Cactus opuntia, in Mexico, 
12. 

Cadereyta, famous mineral region in 
Queri§taro, 126, 141, 155; petroleum 
springs, 158. 

Csesalpinia eschinata, wood, 14. 

Cafetal, or coffee-estate, product and 
expense in Oaxaca, 194. 

Cahuantzi, P., antiqnary, and gov- 
ernor of Tlaxcala, 56-57. 

Cahuacua, iron mines in Oaxaca, 139. 

Cajdn de Guacomea, gold placers, 
132. 

Calabazas, gold placers, 132. 

Calamine, see Zinc. 

Calamojuc, gold deposits in Lower 
California, 130. 

Calc and Calc-spar, in mines, 117, 
126. 

Calcareous, non-fossiliferous forma- 
tions, where found, 18, 135-8. 

Campetchy, position, 3; mortality, 4; 
population, 8, 10; agriculture, 11, 
14; scattered, 175-208; fauna, cat- 
tle breeding, etc., 16, 17; scattered, 
209-24; education, Bcattered, 40- 
51; antiquities, 54-57; library, 60; 
telegraphs, 74, 75; waterways, 105; 



manufacture of hammocks and palm 
hats, 231; port, 244-5; internal 
trade, 260; labor, 284; value of 
public landliB, 289; see Illustrations. 

Campechana hill, lead deposits, 142. 

Camphor, a Mexican product, 204. 

Canabis Sativa, a Mexican product, 
204. 

Calavera, mineral region in Aguas- 
calientes, 127. 

Camargo, coal beds, 155. 

Cambia, deposito of topaz and 
sapphire, 165.^ 

Candelaria, famous silver m^ne, 123; 
gold placers, 132. 

Cafiada del Oro, gold deposits, 132; 
Ditto de los Apaches, gold placers, 
134. 

Capadero river, grahamanite or 
albertite beds, 159. 

Capillary quartz, in mines, 117. 

Capulin, gold placers, 134. 

Cardonal, galena mines, 141. 

C&rmen, see Ports. 

Carpets, manufacture of, 228, 229. 

Carriages, and Carts, manufacture 
of, 238. 

C&rtamo, product of Michosc^, 203. 

Casa Blanca, marble quarries, 163. 

Cassia, Mexican product, 204. 

Casas, river, mention, 100. 

Casas Grandes, ancient ruins, de- 
scription, 55. 

Casamaloapan, cotton-producing re- 
gion in vera Cruz, '187. 

Casimidora edulis, or Zapote bianco, 
13. 

Castilloa elastica rubber, 14. 

Castor bean, a product of Mexico, 
199,204. 

Cataxaxa, tobacco region in Tabasco, 
200. 

Catorce, silver region in San Luis 
Poto>i, 112, 119; copper mines, 
145; tin deposits, 147. 

Cattle, see Live Stock. 

Cazones, river, description, 102. 

Cedar, product of Mexico, 14, 204-5. 

Ceiba, wood, 14. 

Ceja de los Gatos, mercury mines, 
137; ditto de Ledn, opal beds, 165. 

Celaya, centre of woolen factories, 
229; of confectionery, 232. 

Centenct, cinnabar mines, 137. 

Central railroad, see Railways. 

Central Mexicano, railroad, see Rail- 
ways. 

Cereals, in Mexico, 11. 

Cerralvo, island, mineral region of 
Lower California, 129. 
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Gerro d«l Borrego. onyx quarries, 164; 
Ditto de laa Cabras, deposits of 
mercury, 136-7 ; Ditto de Canjne- 
dec, iron beds, 140; Ditto de los 
Elotes, marble quarries, 163; Ditto 
del Gigante, silver lode in L. Cal., 
129; Ditto del Mercado, iron hill 
in Durango, 138-9; Ditto Macho, 
tin beds, 147; Ditto del Moqui, 
silver and gold mines, 115; Ditto 
de Pinadillo, cinnabar deposits, 137. 

Chacala, river, me^ion, 106. 

Chacalapa, gold pllcers, 131. 

Chachalacas, river, description, 102. 

Chairel, lake, mention, 101. 

Chalchicomula, silver-bearing region, 
125; producer of brassica, 198-9. 

Chalcocite, form of copper, 143. 

Ghalcopy rites, form of copper, 143. 

Chamoecy pares thurifera, see Flora. 

Ghampayin, |>etroleum deposits, 156. 

Ghampotdn, river, short description, 
105, see Ports. 

Ghaflabales, Indian tribe, 8. 

Ghapala, lake, description, 6; oil de- 
posits, 20, 159; coal beds, 155. 

Ghapapote, petroleum springs, 157. 

Chapapuato, mineral region of Mi- 
choaclbi, 124. 

Ghapul tepee, castle, short description, 
292; Illustration. 

Gharcas, rich mineral district, 112. 

Chatilla, snake, see Reptiles. 

Chautla, coal beds, 151. 

Chelan, a textile plant of Mexico, 184. 

Gherna, see Fish. 

Gherries, where produced in Mexico, 
13. 

Ghiapas, position, 3, 4; population, 
7-8, 10; soil and agriculture, 11, 
14; scattered, 175-208; breeding 
live stock, etc., scattered, 209-24; 
geology and mining wealth, 17-22, 
128; education, scattered, 40-51; 
antiquities, 54, 146; library, 60; 
port, 246; internal trade, 260; 
scarcity of labor, 284; value of 
public lands, 289; see Illustrations. 

Ghicalote, oleaginous seed, 198-9, 204. 

Ghichapa. place of silk culture, 218. 

Ghichenltzi, famous ancient ruins, 
55. 

Ghichicasapa, river, description, 102. 

Ghicle-gum, Mexican product, 203. 

Ghicontepec, cotton region of Mexico, 
187. 

Gbico-Zapote (achras-sapota), Mexi- 
can product, 203. 

Ghignanuipan, coal beds, 153 ; sul* 
phur becb, 162. 



Ghihuahua el Viejo, silver region* 
see Santa Eulalia. 

Ghihuahua, rainfall, 6; climate, 5; 
population, 7-10; agriculture, 13; 
scattered, 175-208; fauna, stock 
breeding, etc., 16, 209-24; geology 
and mining wealth, 17-22; scat- 
tered, 108-74; railways, 80; educa- 
tion, scattered, 40-51; antiquities, 
55; manufacture of brandy, 234; 
internal trade, 260; value of publio 
lands, 289; see Illustrations. 

GhihuahuilU, silver region in Ghi- 
huahua, 119-20. 

Ghiiol, canal, canalization, 101. 

Ghila, coal beds, 110. 

Ghilapa, river, mention, 103; cinna- 
bar mines, 137. 

Ghilapilla, river, mention, 103. 

Ghile, Mexican product, 204. 

Children, in factories, laws regarding 
them, 280. 

Ghillador, volcano, sulphur beds, 160 
--1. 

Ghilpancingo, climate, 4-5; coal beds, 
19. 

Ghiltepfn, anthracite beds, 19, 152; 
^old placers, 134. 

Ghmameca, petroleum springs, 157 ; 
tobacco region, 200. 

Ghinahutla, sulphur beds, 162. 

Chinoverachi, gold placers, 134. 

Chiquihuitillo, hill, tin mines, 147. 

Chin tepee, coal beds, 19. 

Chloride of sodium, q. y. 

Ghoap6m, lead mines, 142 ; cotton 
region, 188; sugar-cane region, 193; 
habitat of the Ni-in worm, 221. 

Gholes, Indians, 8. 

Chon tales, Indian tribe, 8. 

Ghurumibabi, mineral region of 
Sonora, 123. 

Ghurumuco, copper mines, 143-4. 

Gieneguilla, mining region in Sonora, 
123. 

Gigars and Cigarettes, manufacture 
of, 234. 

Cimarrdn, river, gold placers, 133. 

Cinnabar, see Mercury. 

Cfrculo de Oberos, a labor union in 
the city of Mexico, 276. 

Citlaltepetl, volcano, 110. 

Citrons, Mexican product, 201-2. 

Ciudad Guerrero, coal beds, 155. 

Ciudad Juarez, a frontier commercial 
centre, 97, 250. 

Ciudad Lerdo, mention, 27. 

Ciudad Mier, coal beds, 155. 

Ciudad Porfirio Diaz, a frontier com- 
mercial centre, 97, 250. 
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Glarin, see Birds. 

Clay, where found, 18, 112, 167. 

Climates and seasons, in each belt, 
li-7. 

Clover, in Mexico, 211. 

Coacoyul, bight, see Ports. 

Coahuayana, river, mention, 106. 

Coahuila, rainfall, 6; position, 4; pop- 
ulation, 7-10; agriculture, 13; scat- 
tered, 175-208; cattle breeding, 
scattered, 209-24 ; geology and 
mining wealth, 17-22; scattered, 
108-74; education, scattered, 40- 
51; railways, 85-93; manufactures, 
227-229, 232, 334; wages of labor, 
281-284; value of public land, 289; 
see Illustrations. 

Coal, detailed iuformation on the 
carboniferous region, and its ex- 
ploitation, 19-20, 110, 112, 149-56, 
166. 

Coalcomin, in Michoac&n, gold de- 
posits in vicinity, 131; iron mines, 
140; copper beds, 144; coal beds, 
151. 

Coatzacoalcos, port of Mexico, rail- 
way, 22, 97; river, description, 102; 
for the port of, see Ports. 

Cobalt, mines of, 149. 

Coccus, see Ni-fn. 

Cochineal, in Mexico, 14 ; condition 
of the culture, 219. 

Cocina, gold mine in Durango, 131. 

Cooinera, gold mine in Durango, 131. 

Cocoa and Cocoa-nuts, Mexican 
producU, 11, 14, 175, 195-6. 

Coffee, Mexican product, general in- 
formation, 11, 13, 178, 194-5. 

Cofre de Perote, q. v. 

Coinage, money coined in Mexico, 20 
-21; statistics, 257. 

Colegio de la Paz, foundation and 
support, 48. 

Colima, position, 3; population, 7-10; 
education, scattered, 40-51: water- 
ways, 106; geology and mining 
wealth, scattered, 108-74; agricul- 
ture, scattered, 175-208; live stock 
breeding, scattered, 209-24; man- 
ufactures of cotton, 228; ditto of 
sugar, 232; port, 246, 248; wages 
of laborers, 281; value of public 
lands, 289; see Illustrations. 

Colima, volcano, description, 110. 

Colonization, detailed information on 
the subject, 285-90. 

Colorado, river, position, 3; descrip- 
tion, 106-7 ; Ditto, hill, auriferous 
ores, 130, 132. 

Coll, hill, sulphur beds, 162. 



Comanja, rich mineral district in 
Jalisco, 127, 140, 144. 

Comitecos, Indians, 8. 

Commerce, theoretical instruction, 
48-9; internal and external com- 
munications, 70-107 ; ports and 
bays, 242-50; imports and exports, 
216-19, 222-24, 244-50, 265-66; 
steamship lines and facilities at 
ports, 250-53; early restrictions to 
trade, 254-55; monetary system and 
coinac^e, 256-7; banks and banking, 
257-59; expresses, 259; commercial 
regulations, 259-61; trading cus- 
toms and bankruptcy, 274; condi- 
tion of laborers at porta, 283. 

Communications, postal service, 70- 
73; telegraph and telephone lines, 
73-76; railway lines, 22, 76-80, 
241-2 ; public highways, 97-9; 
waterways, rivers, lakes, and 
canals, 99-107; ports on the Gulf 
of Mexico and Pacific Ocean, 242- 
50; steamship lines, 250-3. (Each 
means of communication treated 
separately.) 

Comondt!, copper region in L. Cal- 
ifornia, 145. 

Compafifa Constrnctora Nacional 
Mexicana, see Railways. 

Compafifa TransatUntica Espafiola, 
ports of Mexico its line comes to, 
251. 

Compagnie Transatlantique Fran- 
caise, ports of Mexico its ships 
come to, 251. 

Concepcidn, river, short description, 
105 ; Concepcidn del Oro, gold 
mines, 135; see Ports. 

Conchas, or Presas, description, 100. 

Concordia, silver region in Sinaloa, 
122; copper beds, 145; cotton re- 
gion, 188. 

Condensation, atmospheric, 5-7. 

Condncta, meaning of, 208. 

Coneto, rich tin mines, 148. 

Confectionery and sweetmeats, in 
Mexico, 232-3. 

Congress, orginazaiion and powers, 
24. 

Consejo Superior de Instrucci(5n Pd- 
blica, its functions, 42. 

Constitution (Federal), details, 23-25. 

Copacao, asphaltnm deposits. 157. 

Copal, Chinese and Vera Cruz, 14, 204. 

Copper, where found in Mexico 18, 
21; detailed information on deposits 
117, 119, 122, 127, 130, 143-6, 166; 
amount used in the industries and 
exported, 172-3. 
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Cordi* boiasieri, or anacahnita, 

204. 
Cdrdoba, cotton-prodncing region in 

Vera Cruz, 187. 
Cords, K<>i<^ i^d silver, mannfactore 

of, 230-1. 
Coflal^, silver region of Sinaloa, 122; 

gold depomts, 132; cotton region, 

188. 
Cosihniriaohic, silver region in Chi- 
huahua, 119-21. 
Co»io, M , Mexican Secretary of com- 

muDications, 300. 
Costa Chica, cotton region, 188. 
Coeta Grande, cotton region, 188. 
Cotorra, see Birds. 

Cotton, Mexican product, ample in- 
formation, 176-7, 187-9; manufac- 
tures of 226-8. 
Coyote, see Mammalia. 
Co3ruca, lake, see Ports. 
Cozumel, island, mention, 246. 
Cratoejus Mexicanus, mention, 12. 
Creepinff wheat in Mexico, 211. 
Crimmality, state of, 36-37, 208-9. 
Crocodiles, where they^live and are 

hunted, 16. 
Croix, rich mineral region, 112. 
Crotalus atrox, snake, see Reptiles. 
Crustacea, on Mexican coasts, 17. 
Crysocolla, copper form, 143. 
Cuahu patlaohtli, species of cocoa, 

196. 
Cuale, lead mines, 142. 
Cuatrociene^as, rich mineral region, 

112, 126-7. 
Cuaucacahuatl, a species of cocoa, 

196. 
Cucumatlin, petroleum and asphal- 

tum deposits, 159. 
Cuemavaca, mines of cinnabar, 137; 

cacahauate region, 198. 
Cuicatecos, Indians, 8. 
Cuitlatecos, Indian tribe, dwelling 

places, 7. 
Culebras, deposits of mercury, 136. 
Culiac&n, silver re^^on of Hinaloa, 

122; gold deposits, 132; cotton 

region, 188. 
Cunduacin, river, description, 103, 

104-6. 
Cuprite, form of copper, 143. 
Currutaco, sulphur beds, 161. 
Curucupaseo, copper beds, 144. 
Customs, see Manners. 
Cuxcuchiapa, river, mention, 102. 
Cuyos, ancient burying mounds in 

Campeachy, mention, 55. 



D 



Dahlgren, C. B., Am. mineralogist 
and writer, 172. 

Deaf and Dumb, school of, 49. 

Deconf , deposits of hepatic cinnabar, 
137. 

Defenses, military and naval, infor- 
mation, 25. 

DegoUado Canton, in Chihuahoa, 
auriferous ores, 130. 

Departamento de Historfa Natural, 
an Institute of Mexico, 51. 

Dercubridora, rich silver lode, 118, 
123-4. 

Development, Intellectual, 58-69; 
Material, 22-23; general account 
on the state of the Mexican repub- 
lic. 70-274. 

Devil fish, see Fish. 

Diamonds, supposed to exist in Guer- 
rero, 18-9. 

Diitz, Porfirio, great services rendered 
to his country, 66-67, 20«, 297-302. 

Dichroites, deposits of, in Mexico^ 
165. 

Diorites, where lying, 18, 118. 

Distilleries, information on, 233-4. 

Doctor, a famous silver and mercury 
mine in Cadeieyta. Quer^taro, 
126; mines of mercury, 136; ditto 
of lead, 141. 

Do2-grass, in Mexico, 211. 

Dolores, mining district in Chihuahua^ 
gold deposits, 130. 

Drainage, of marshes in Mexico, 
206-8; of the Mexican Valley, 
292-94. 

Druses, in mines, 117. 

Ducks, see Poultry. 

Dnrango, rainfall, 6; climate, 5; pop- 
ulation, 7-10; agriculture, scat- 
tered, 175-208; fauna, cattle breed- 
ing, etc., 16, 17; scattered, 209-24^ 
geology and mining wealth, 19-22; 
scattered, 108-74; education, scat- 
tered, 40-51; antiquities, 55; li- 
brary, 60; railways, 81, 93; manu- 
factures, 227; value of public landa, 
289; see Illustrations. 

Dye plants and woods, in Mexico, 
11, 176, 203. 



£ 



Eagle, see Birds. 

Earths, non>fusible, deposits of, 167. 

Ebony, wood, 14, 205. 
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Education, general account, 26-27; 
condition under the Spanish rule, 
38-^; subsequent efforts on its be- 
half, and present advancement. 
39-51; tine arts, 51-53; astronomy 
and meteorology, 53-54; archeo- 
logy and museums, 54-57; libraries, 
57-60; other institutions of learn- 
ing, 60-61; theatres, 61-62; bull- 
fights, 62-63; journalism, 63-65; 
progress of intellectural develop- 
ment, 65-69; school in Yucat&n, 
185; Minerfa and Escuela de Min- 
eria buildings, their objects, 
291-92; statistics, 297-98. 

£1 Chico, mining region, 20; wealth 
of its mines, 113-15. 

£1 Correo Eapafiol, Sp. newspaper in 
Mexico, 64. 

El Cristo, coal beds, 19. 

£1 Financiero Mexicano, bilingual 
newspaper of Mexico, 65. 

El Praile, cinnabar mines, 137. 

Elk. see Mammalia. 

El Moralillo, river, mention, 100. 

El Oro, rich mineral district, 112, 
123-4, 130. 131. 

El Palmar, silver bearing district in 
L. California, 129. 

Elotepec, iron mines, 139. 

Emeralds, deposits of, in Mexico, 165. 

Engineering, Instruction in, 49. 

Ensenada, m L. California, 250. 

Escanetilla, mineral region in Quer- 
^taro, 126. 

Esperanza, (Quer.), rich opal beds, 
165. 

Espinosa, Luis, director of the drain- 
age of the Mexican valley, 293. 

Espiritu Santo, see •Ports. 

Eepita, tobacco region, 201. 

Estabentum, alcoholic beverage of 
YucatiUi, 233. 

Estancia Vieja, asphalt and petro 
leum, 157. 

Estafiera, tin beds, 147. 

Etla, mininff region in Oaxaca, 122, 
137, 151; alabaster quarries, 163. 

Etzatlin, lead mines, 142. 

European race, see Whites. 

Bxigonn plant^ in Mexico, 12. 

Executive, his powers, 24-5. 

Explosives* manufacture of, 239. 

Elxports, see Commerce. 

Expreso Hidalgo, a Mexican Express 
Company, 259. 



Falcon, see Birds. 



Fauna, animals in Mexico, 11, 14-17. 

Feather-grass (Spanish grass hemp), 
production of Mexico, 190. 

Feather work, its merits, 239. 

Federal Constitution, 23-25. 

Federal District, population, 7-10; 
aszriculture, 13; scattered, 175-208; 
stock raising, scattered, 209-24; 
geology and mining wealth, 17-22; 
scattered, 108-74; education, 40-51 
scattered; libraries, 57-59; rail- 
ways, 94; manufactures, 228-40 
scattered; internal trade, 260; con- 
dition of labor, 280; extent and 
towns therein, 291-92; drainage, 
with iUustrations, 292-94. 

Feldspars, where predominating, 18, 
19. 

Felis pardalia, see Tiger ; felis yagua- 
randi, see Ounce. 

Fem&udez Leal, M., minister of fo- 
men to, and scientist, 51, 300. 

Ferns, in Mexico. 13. 

Ferrocarril, see Railways ; Oarbon- 
1 fero, see Railways. 

Fibres, of various classes, 176-92 
scattered; manufactures of, 229-30. 

Figs, where produced in Mexico, 13. 

Fine Arts, see Arts. 

Fish, in Mexican waters, 17, 223. 

Flannels, manufacture of, 229. 

Flora-natural products, 12-14. 

Flour mills, in Mexico, 233. 

Flowers, wild and cultivated, men- 
tion, 14. 

Fluor Spar, in mines, 117. 

Foreign relations, cordial state of, 299. 

Foreigners, privileges granted to mer- 
chants, 263; their obligations as 
landholders, 287-88. 

Forests, description of, 12, 176-9, 
204-5. 

Fowl, see Live Stock. 

Fox, see Mammalia. 

Fresnillo, mining district, 112, 118. 

Frey berg's, a silver reduction meth- 
od, 188-9. 

Frogs, see Batrachia. 

Frontera, see Ports. 

Fruits, in Mexico, 5, 11, 201, 202. 

Fuerte, river, short notice, 106, 246; 
silver region, 122; cotton region, 
188. 

Furniture, manufacture of, 235-239. 
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Galeana, coal beds, 19; lead mines, 
141-2; copper deposits, 145; coal 
beds, 155; marble quarries, 163. 
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Gralenas, where found in Mexico, 18, 
20, 118, 121, 126-7. 141-3. 

Oalindo, opal beds, 165. 

Gallo v^olcano, sniphar beds, 161. 

Game (wild), in Mexico, 14-16. 

Gamete, where found, 19, 165. 

Gavilanes, rich mining diBtrict, 112, 
123-4. 

Geese, eee Poultry. 

General view of Mexico, 1-37. 

Geographical Commisaion, informa- 
tion on, 51. 

Geology, geological formations, 17- 
18, 108-11. 

Gila monster, see Reptiles. 

Glass, manufactures of, 238. 

Glasserz, argentiferous compound, 
128. 

Gnats, see Insecte. 

Goate, see Live Stock. 

Gold, where and how found, 18, 21, 
112, 118-36. 146; coinage, 172. 

Golgonda, gold mines, 132. 

Gonzalez, river, description, 103, 104; 
Ditto, hill, bismuth beds, 148. 

Government, ito organization, divis- 
ions, etc., 23-25. 

Grahamanite, substance similar to 
coal, deposite of, 159-60. 

Grande de Lerma, river, description, 
6-7, 106; Grande del Norte, river, 
see Bravo ; Grande de Santiago, 
q. V. 

Granites, where existing, 17-18, 21. 

Grapes, product of Mexico, 199. 

Graphite, beds of and description, 
156. 

Grasses, produced in Mexico, 211-12. 

Greta, hill, gold deposits, 130. 

Grijalva, river, full description, 16, 
103^. 

Guaco, a Mexican product, 14, 204. 

Guadalc&zar, rich metalliferous re- 
gion in San Luis Potosf, 112, 119, 
132; mercury mines, 136. 

Guadalupe, hialite beds, 18; potters* 
earth and garnets, 19; cinnabar 
mines, 137 ; coal deposits, 155; 
Guadalupe y Calvo, famous silver 
mines of Chihuahua, 121; aurifer- 
ous ore, 130; Guadalupe de los 
Reyes, silver mines uf Siaaloa, 121; 
Guadalupe Hidalgo, city, 292. 

Guaicuros, Indian tribe, 8. 

Guajal, habitat of the Ni-in worm, 
221. 

Guauacevf, mineral region in Daraa- 
go, 12a-4. 

Guana juatita, a form of bismuth ore, 
148. 



Guanajuato, population, 7, 10; agri- 
culture, scattered, 175-208; fauna, 
stock-breeding, etc., 16; soattered, 
209-24; railways, 81-83; geology 
and miaing wealth, 17-22; neat- 
tered, 108-74; education, scattered, 
40-51; manufactures, 227-4U, scat- 
tered; value of public lands, 289; 
see Illustrations. 

Guari^amey, rich mining district, 112. 

Guavas, Mexican product, 201-2. 

Guayalejo, river, mention, 100. 

Guaymas, copper beds, 144; cotton 
region, 189; see Porte. 

Guerrero, position, 3, 4; population, 
7-10; soil and agriculture, 11, 13, 
175-208; cattle raising, scattered, 
209-24; geology and mining wealth 
17-22; scattered, 108-74; railways, 
22, 76-79, 86-87, scattered; educa- 
tion, scattered, 40-51; antiquities, 
56; waterways, 106; manufactures, 
228; ports, 248-9; value of public 
lands, 289; see Illustrations. 

Gailds, see Societies. 

Gypsum, ito abundance, 19, 126. 
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Hammocks, manufacture of, 231. 

Harness, manufacture of, 231. 

Harrison Steamship Company, porte 
ito ships come to, 251-2. 

Hato, manufacture of, 230-1. 

Heliocarpus, see Poa. 

Heloderma suspectum, or Gila mon- 
ster, q. V. 

Heneqnen, Mexican product, 11, 176, 

184r-6. 

Hens, see Poultry. 

Hermosillo, copper beds, 144-5; cot- 
ton region, 189. 

Heron, see Birds. 

Herring, see Pish. 

Hialite, where found, 18. 

Hidalgo, population, 7-10; agricul- 
ture, 13; scattered, 175-208; cattle 
breeding, scattered, 909-24; geology 
and mining, 18-22; scattered, lOS- 
74; education, scattered, 40-51 ; an- 
tiquities, 56; library, 60; railways, 
77-90. scattered; manufactures, 228, 
-9, 233; value of public lands, 289; 
see Illustrations. 

Hidrography, including all streams 
and lakes, (each river, lake, or 
lagoon separately referred to by 
name), 3, 6, 7, 16, 99-107; irriga- 
tion and drainage works, 206-8, 
227. 
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HilitlilUi snlphnr beds, 162. 

Hills, see Mountains. 

Hinojosa, Gen. Pedro, Mexican sec- 
retary of war, 300. 

Hocico de pueroo, snake, see Reptiles. 

Hog's Snout, snake, see Reptiles. 

Hopelch^n, tobacco region of Cam- 
peachy, 201. 

Hornblende and hornstone. in mines, 
116, 117. 

Hornet, see Insects. 

Horses, see Live Stock. 

Hose, woolen, manufacture of, 228-9. 

Hospicio de Guadalajara, asylum, 
details, 47. 

Hostotipaquillo, lead mines, 142. 

Huachinango, see Fish. 

Huajapin, coal beds, 110. 

Huamustill&n. region producing the 
sugar-cane, 193. 

Huasteca, region in Vera Cruz, rich- 
ness of, 7; beds of bituminous min- 
erals, 20. 

Huatecos, Indians, 8. 

Huastequillo, platinum deposits, 147. 

Huatusco, climate, 5; cotton region, 
187-8. 

Huauchinango, coal beds, 151; petro- 
leum springs, 158. 

HuaveSy Indian tribe, 8. 

Huetamo, copper mines, 144. 

Huichila, coal beda, 153. 

Huimanguillo, tobacco region of Ta- 
basco, 200. 

Huisachal, bight, see Ports. 

Huitzuco, rich mineral region, 112; 
cinnabar mines, 136; iron mines, 
140; opal beds, 165. 

HuUa, coal beds, 19. 

Humaredas, sulphur beds, 160. 

Huntington, president of the Inter- 
national railway, 93; owner of coal 
mines, 156. 

Hydratated silicious alumina, abun- 
dance in Mexico, 19. 



Iguala, cotton region, 188. 

Iguanas, see Reptiles. 

Illnstrations: Mode of traveling in 
Mexico 25 years ago, preceding the 
title page; Ixtaccinuatl volcano, 3; 
Ahuehuete tree at Santa Maria del 
Tnle, Oaxaoa, 10; JuanacatlUn 
Falls, 12; Orange trees in Sonora, 
13; Branch of lime tree near Colima, 
15; Landscape in Chiapas, 20; Sa- 
grario or TdiMrnacle building in 
Mexico city, 27; Ground plan of 



the Hospicio or asylum in Guadala- 
jara, 47; Colegio Civil at Monterrey, 
Knevo Le<5n, 61; Int<*rior view of 
the National labrary in Mexico 
city, 59; Penitentiary at Monterrey, 
(N. L.), 68; Map showing the net- 
work of railroaas, 71; Ditto of the 
mineral distribution, 109; Ditto of 
the agricaltural region, 176; Carlos 
Pacheco Cave, near Cacahuamilpa, 
Morelos, 111; Cristo mines and the 
Cut, Pachuca, 113; Engine house 
in the Dificultad mine. Real del 
Monte, Pachuca, 1 15; Silver reduc- 
tion works, La Purfsima, Pachuca, 
116; Reduction works, Guadalupe, 
Pachuca, 118; Regla Falls, near 
Pachuca, 120; Geological cut of 
Mercado iron hill, Durango, 138; 
Bridge over the Metlac ravine. 77; 
Another view of the Metlac ravine, 
78; Drainage canal works. Lake 
Texcoco, Mexico, 293; Aqueduct of 
Queretaro, 82'; Mexican Central 
railroad across Nochistongo tunnel, 
84; Las Cruces bridge, Mexican 
National railroad, 86; Ozumba 
bridge, Interoceanic railroad, 94; 
View near Puebla, Southern rail- 
road, 81; Tres Pefias ravine, Mex- 
ican National railroad, 74; Work 
on the Tehuantepec railroad, 92; 
San Martin tunnel, Mexican con- 
structing railroad company, 85; 
Omitldn road, Hidalgo, 98; San 
Bemabe baths at Monterrey, (N. 
L.), 160; Xuchiles bridge. Agricul- 
tural R.R., Vera Cruz, 90; San Fran- 
ciaquito, Mexican National R.R.,96; 
Lime tre«)s in Tamaulipas, 178; 
Corn field in Zacatecas, 179; Ditto 
in Guanajuato, 182; Ramie plant 
in Puebla, 189; Sugar cane field in 
Huasteca, San Luis Potosi, 1.93; 
Landscape in Guerrero, 191; Main 
avenue of an estate in Tabasco, 200; 
Estate in Campeachy, 194; Marcos 
Carrillo canal in the Yaqui, Sonora, 
101 ; Cattle pasture in Yucatan, 210; 
Ditto in Coahuila, 214; Sheep fold 
in Sinaloa, 216: Swine in Michoa- 
cin, 218; San Rafael paper manu- 
factory at Chaleo, 227; Potters' 
Work, 236; View of the port of 
Vera Cruz, 241; Construction of 
the breakwater at Vera Cruz, 245; 
Todos Santos bight, 249; View of 
the city of Oaxaca, 255; Connign- 
ment house at Tomellfn, Oaxaca, 
259; Santa Rosalia colony, L. Cal., 
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273; Teoc«lo ravine, near Coatopec. 
Vera Cniz, 104; Axfeeo palaee made 
of flowers and agrionltnral prodncts 
in C&rlos Pacheco colony, Monzo- 
rongo. Vera Cruz, 279; Porfirio 
Diaz oniony, Morelos, 276; The 
Zdcalo, Mexico city, 285; Golambus' 
•tatue and bower, Pateo d« la Re- 
forma, Mexico city, 287; Chapnl te- 
pee palace and castle, 281 ; Chapul- 
tepee forest, 283; View of the 
diuinage canal with dredges 2, 3 
and 5; Mexican valley, 290; In- 
spection of work on the drainage 
canal, 294; View of works on the 
bridge aqueduct, Guadalupe river, 
drainage canal, 297; Cut of the 
Tecuizquiac canal, 300; Juirez 
garden, city of Oaxaoa, 298. 

Immigration, see Colonization. 

Imports, see Commerce. 

Inae, mineral region in Durango, 
123^, 148. 

Indian com and Indian fig, see Agri- 
culture. 

Indians, triltes, dwellings, occupa- 
tions, physique, traits, etc., 7-8; 
(Each tribe separately named); 
their skill in pottery, 236; compar- 
ison between their past and present 
condition, 295-6. 

Indigo, product of Mexico, 203. 

Inguar4n, copper mines, 143. 

Insects, varieties of, 17. 

Institute Medico Nacional, Informa- 
tion on, 51. 

Intatio, coal beds, 151. 

Intellectual Development, ample 
information, 38-69. 

Internacional railroad, see Railways. 

International railroad, see Railways. 

Interoceanic railroad, see Railways. 

InterocelLnico railroad, see Railways. 

lo^ites, deposits of, 165. 

Ipecacuanha, Mexican product, 204. 

Iron, varieties and where found in 
Mexico, 18, 20, 21 ; pyrites, 117, 
122, 126, 128, 138-41, 152, 166. 

Irrigation, facilities and advantages, 
179-81, 206-8. 

Itata, anchorage, see Ports. 

Iturbide, canton, lead mines, 141; 
copper reffion, 145. 

Ixtacclhuatl. volcano, height, 2; 
sulphur beds, 162. 

Ixtatetla, platinum mines, 147. 

Ixtayutla, coal beds, 151. 

Ixtlin, see Villa Juirez. 

Iztle, see Agaves. 



Jaoala, iron mines, 139; platinnm 
deposits, 147; coal beds, 153. 

Jalacf n, fibrou«i plant of Mexico, 176. 

Jalacinffo, ^old- bearing lodes, 136. 

Jalap, Mexican product, 204. 

Jalapa, climate, 4-5. 

Jalcomulco, cotton-producing region , 
188. 

Jalisco, position, 3, 4; population, 
7-10; agriculture, 13; scattered, 
175-208, 273; fauna, cattle breed- 
ing, etc., 17; scattered, 209-24; 
geology an i mining, 18-22; scat- 
tered, 108-74; railways, 82-83; 
education, scattered, 40-51 ; library, 
59; waterways, 106; manufactures, 
226-40, scattered; ports, 246, 247; 
internal trade, 260; value of public 
lands, 289; see Iliustrations. 

Jalpan, petroleum, springs, 158. 

JaltipUn, coal beds, 19. 

Jamapa, river, description, 102. 

Jamiltepec, cotton region of Oaxaca, 
188. 

Japtitica, a fine anchorage on the 
Pacific, 248. 

Jarano, a peculiar Mexican hat, 230, 

Jerez (City ), mention, 27. 

Jestls de la Psz, group of silver lodes, 
116; Jesds Maria, silver region, 
1 19-20. 

Jewelry, manufacture of, 238. 

Jilitla, coal beds, 19. 

Jiro^aez, copper region, 145. 

Jonacatepec, petroleum springs, 159. 

JoruUo, volcano, sulphur beds, 110. 

Journalism, general information on, 
60-61, 63-65. 

JuauacatUn Falls, see Uidrography. 

Juarez, Benito, Mexican patriot and 
statesman, 66, 297. 

Juchipila, ancient ruins, mention, 56. 

Judiciary, its rrganization, 24; reform 
of penal establishments, 68-69. 

Junta directiva de instruccidn pdblica, 
its duties, 42. 

Jnqnila, cotton region of Oaxaca, 
188; centre of silk culture, 218. 

Jurisprudence, study of, 51. 

Jute, product of Mexico, 189. 
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Kaolin scarcity of, 19; deposits, 112. 
Kindergarten^, in Mexico, 46. 
Kite, see Birds. 
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L^bor» general information on the 
subject, 273-85, 

La, Borde, J., a snooeasful miner of 
Mexico, 124; Crnz, tin mines, 147; 
Eatrella, petrolenm springs, 158; 
Lagnna, 189; Luz, 116-7; Pas, 
copper region of Lower California, 
145; port of Lower California , 249- 
50; Quemada, ancient rain, 55; 
Trinidad, silver region in Lower 
Cal., 129; Valenciana, a famous 
silver mine, 116; Virgen, gold 
mines of Chihuahua, 130. 

Labradorite, in mines, 118. 

Lacandones, Indians, 8. 

Lace, gold and silver, manufacture 
of. 230-1. 

Lachixila, habitat of the Ni-in worm, 
221. 

Lagoons, see Hidrography. 

Lagos, opal beds, 18. 

Laguna Madre, lake, description, 100, 
101; petroleum deposits^ 156; de 
T^rramos, lake, description, 103>5; 
see Ports. 

Lakes, see Hidrosraphy. 

Lake Verde, sulphur deposits, 161. 

Lampasos, coal mines, 155. 

Landero, Cirlos, Mexican engineer, 
reference to his writings, 115. 

Lands, acquisition and prices of pub- 
lic lands, 285-90. 

Las Ci^negas, gold placers, 134-5; 
Tembladeras, asphaltum beds, 158. 

Lava, see Geology. 

Laws, details, 23-25. 

Lead, where found, 21 ; formerly im- 
ported, 112; detailed information 
on lead mines, 127, 141-3. 

Leobuguilla, see Agaves. 

Le, Courrier du Mexique, French 
newspaper of Mexico, 64; Trait d' 
Union, French newspaper of Mex- 
ico, 64. 

Ledn, copper beds, 145. 

Lepus Marin us, a moUuse, 17. 

Levingstooite, form of mercury, 136. 

Libraries, in Mexico, general account, 
57-60. 

Licania Arborea, see Cacahoamantziu. 

Lighthouses at Vera Cruz, 243. 

Lignites, where lying, 19-20, 1 10, 1 12. 

Lime, abundance in Mexico, 19; lime- 
stone, various forms of, 162-4; 
limes, Mexican fruit, 202. 

Linalce, wood, in Mexico, 14. 

Lind, Mexican product, 204. 



Liquid amber, Mexican prodvot, 204; 

.see Flora. 
Live stock, facilities for breeding, 11; 

condition of the industry, 22-3, 

175; extensive information on this 

industry in Mexico, 209-24. 
Lixiviation, method of reducing silver 

ores, 169, 
Lizards, see Reptiles. 
Llanos de Apam, brassica region, 198. 
Logwood, Mexican product, 203. 
Loma del Chino, sulphur springs, 161. 
Lombardo, I. Diaz, engineer in charge 

of the canal for the drainage of the 

Mexican valley, 294. 
Lomo de Toro, rich lead mines, 141 . 
Loria, cotton factories in, 227. 
Loro. see Birds. 
Los Bronces, coal beds, 110; Chorros, 

silver-bearing region in L. Cal., 

129; Llanos, gold placers, 134-5; 

Pinos, cinnabar beds, 137; Placeres, 

gold placers in Sonora, 132-3; 

Reyes, gold deposits in Durango, 

130. 
Lower California, population 7-10; 

geology and mining wealth, 19-22, 

128-9; education, scattered, 40-51; 

agriculture, scattered, 175-208; 

sugar manufacture, 232; ports, 249 

-50; value of public lands, 290; see 

Illustrations. 
Lucern, grass in Mexico, 211. 
Lugubris, snake, see Reptiles. 
Lupus Mexicanus, see Coyote. 
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Machinery, exemption from import 

dues, 272. 
Maconi, mineral region of Quer^taro, 

126. 
Macnspana, petroleum springs, 157- 

8. 
Magdalena, gold deposits, 132; 

copper mines, 144-5; Ditto de 

Tectipsc, lead mines, 142; Ditto. 

bay in L. Cal., 250. 
Magistral, mineral region in Durango, 

124. 
Magpie, fee Birds. 
Maguey, ffeneral information on its 

uses, 183-7, 190-92. 
Mahogany, in Mexico, 14, 205. 
Maiden's hair, Mexican product, 204. 
Mairin lake, mention, 207. 
Maize, Mexican product, 11, 182-3, 

see Illustration. 
Majagua, fibrous plant of Mexico, 176. 
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Makaw, see Birds. 

Malachite, a mineral, 144. 

Mallet, Professor, mineralogist, 136. 

Malvaceous plants, mention, 14. 

M<i mantel, river, short description, 
105. 

Mamee, Mexican fruit, 5, 13, 201-2. 

Mames, Indians, 8. 

Mammalia, in Mexico, 14-15. 

Manatf, river, see Asoensidn. 

Manganese, deposits of, 130. 

Manjjo, Mexican product, 5, 13. 

Manialtepec bay, 249. 

Manners and customs, ample details, 
27-37. 

Manta, cotton fabrics, 226. 

Manufactures, facilities for, 11-12; 
pulque, 13; general information on 
the different branches. (Each 
branch and state separately desig- 
nated), 225-40; condition of labor- 
ers, 276-85, scattered. 

Manzanillo, bay, description, 248. 

Maps, see Illustrations. 

Mapimf, mineral region of Durango, 
123-4; sulphur beds, 162. 

Maravillas hill, bed of lead, 141. 

Marble, deposits of, 21; detailed 
information, 162-4, 167; marble 
work,. 238. 

Marine pine, a product of Mexico 
197. 

Mariscal Ignacio, minister of foreign 
affairs of Mexico, 299-300. 

Marftaso, sulphur bed, 161. 

Martinez, deposits of Mercury, 137. 

Matamoros, city, position, 3; Ditto, 
port, see Ports; canton, auriferous 
ores, 130; cinnabar mines, 137; 
copper beds, 145; coal beds, 151-3; 
reduction works, 170; Ditto Iztlcar, 
iron mines, 140; lead deposits, 142. 

Material Development of Mexico, 
266-74. 

Matlanzingos, Indian tribe, 8. 

May^pito hill, copper beds, 144. 

Mayas, Indian nation, where dwell- 
ing and character, 8; outbreaks of, 
300. 

Mayo river, short description. 

Mazahuas, Indian tribe, dwelling, 7. 

Mazapil, silver mining district in 
Zacatecas, 119; cinnabar mines, 
137; copper beds, 145; zinc deposits, 
146-7. 

MazatecoB Indians, where dwelling, 
8. 

Mazatl&n, port of Mexico, 97, 246; 
river, 106; silver region of Sinaloa, 
122; description of the city, 247. 



Mecacaca huatl, species of cocoa, 196. 

Mechanic Arts, see Arts. 

Mecos, Indiin trilie, dwelling, 7. 

Mederos, lead mines, 142. 

Medicinal plants, produced in Mexico, 
14. 204. 

Medicine, progress of, in Mexico, 50- 
51. 

Medina, B. de, amalgamation by 
quicksilver, 20, 188. 

Mendoza, A. de, first viceroy of 
Mexico, his efforts on behalf of 
education, 50, 58-59. 

Meoqui, reduction works in Chihua- 
hua, 170. 

Mephitia bicolor, see Mammalia. 

Mercado, G. Vazquez del, discoverer 
of the iron mountain of Durango, 
138, with cut. 

Merchants, see Commerce. 

Mercury, full information on deposits 
of cinnabar and mercury, 21, 112, 
127, 135-8, 166. 

Mesa, gold placers, 134; Ditto 
Encina, tin mines, 147; Ditto de 
Moreno, tin beds, 147; Mesas de 
las Hormigas, coal beds, 154. 

Mestizoes, general information, 9; 
their past and present condition 
compared, 296-97. 

Meta, lake, description, 248. 

Metalloids, where lying, ample 
details, 150-64. 

Metals, where lying, ample details, 
108-50; (each metal designated 
separately). 

Meteorology, observations in, 53-4. 

Methods, reduction of ores, 167-70. 

Mexcal&pan river, description 103, 
104-105. 

Mexican Central Railroad Company, 
see Railways; Ditto National Rail- 
road, see Railways; Ditto people, 
see manners and customs; Ditto 
proteus, see Batrachia; Ditto 
Treasury, condition of, 255-56; 

Mexicano and Mexicano del Sur, see 
Railways. 

Mexicans, Indian tribe, dwelling 
places, 7. 

Mexico (State), area and population, 
10; public education, 45. 60; anti- 
quities, reference to, 56; mining, 
112, 124-25, 130, 135, 149, 155-56, 
161-5, scattered; agriculture, 179- 
80, 183, 194, 204; fauna and stock- 
raising, 209-24, scattered; manu- 
factures, 233; colonization, 288; 
value of public lands, 289; general 
information regarding this and 
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other states, given under Mexico 
(Rep.) q. V. 

Mexico (Rep.), position, 1; physical 
peculiarities and area by states, 
1-7, 10; population, 7-11; means of 
subsistence, 11-12; fiora and agri- 
culture, 2, 5, 11-14, 22, 176-208, 
266-8; map 175; fauna and stock 
breeding, 14-17, 22-3, 209-24, 268- 
9; geology and mining wealth, well 
detailed, (each product, state and 
mineral district designated sep- 
arately), 17-22, 108-74, 269-7-2; 
map, lOiS; manufactures, 11, 225- 
40, 272-74; government, 23-25, 299- 
300; military defences, 25, 49-50; re- 
ligion, 25-27; manners and customs, 
27-33; physique and traits, 33-36; 
personal safety, 36-37, 208-9; edu- 
cation, q. v., 26-30, 38-69, 266, 
267, 297-98; mail service, 70-74; 
telegraphs and telephones, 74-7 o; 
railways with map, 76-97, 441-42; 
public roads, 97-99; waterways, 
rivers, lakes and canals, 99-107; 
ports and bays, 242-50; imports 
and exports, 244-50, 261-66; steam- 
ship lines, 25(^53; early restrictions 
to trade, 254-5; condition of the 
Mexican treasury, 256-56; mone- 
tary system and coinage, 256-57; 
banking, 257-59; expresses, 259; 
commercial regulations, 259-61; 
trading customs, 274; patents, 273- 
74; labor and laborers, full informa- 
tion, 273-85; immigration and 
colonization, 285-90; value of pub- 
lic lands, 289-90; national capital, 
291-94; present condition of the 
Mexican people, 294-99; foreign 
relations, 299-300; comparison with 
other Spanish-American republics 
and Brazil, 300-1; causes of Mex- 
ican progress, 301-2, Mexico, Cuer- 
anaca, y el Pacffico Railroad, see 
Railways, see Illustrations. 

Mezcal, a Mexican beverage, 234. 

Mezoala, river, mention, 3; descrip- 
tion, 6, 106. 

Mezquital del Oro, auriferous lodes, 
136. 

Mezquitic, opal beds, 165. 

MiacatUn, cinnabar mines, 137. 

Miahuatlin, copper district in Oaxa- 
ca, 145. 

Michoao^n, position, 3, 4; population, 
7-10; agric, 13 and scattered 175- 
208; geology and mining wealth, 
21-22, 108-74, scattered; educa- 
tion, scattered, 40-61; library, 59; 



railways, 84-85; manufactures, 227, 
232-33, 239; internal trade, 260; 
scarcity of labor, 284; value of 
public lands, 289; see Illustrations. 

Micous Schists, where found, 18. 

Minas, copper beds, 146; reduction 
works, 170. 

MinatitUn, petroleum and asphal- 
tum deposits, 157; cotton region, 
187. 

Mineral del Oro, copper mines, 145. 

Mines and mining, theoretical and 
practical instruction, 49; museums, 
57; exports of metals and ores, 96; 
geology of the country, minerales 
and where they lie; exploitation 
and reduction, (each production, 
reduction establishment, and dis- 
trict treated separately), 11, 17-22, 
108-171; skilled and common labor 
engaged, 171; capital employed 
and vield, 171-3; present state of 
the business, 173; machinery in 
recjuisition, 173-4; condition of 
mining laborers, 174, 282-83; min- 
ins laws, 269-72; see Illustrations. 

Minillas, gold placers, position and 
wealth, 133. 

Mints, information thereon, 172, 257. 

Miquihuana, rich mineral region, 
112. 

Mirahuana, Mexican product, 204. 

Misantla, cotton region, 187. 

Missionaries and their labors, see 
Religion. 

Mitla, ancient ruins, mention, 55. 

Mixes, Indian tribe, 8; place of silk 
culture, 218. 

Mixteca Alta, in Oaxaca, once a 
centre of the silk business, 217. 

Mixtecos, Indians, dwelling, 8. 

Mix tepee, silk business, 217. 

Mocking bird, see Birds. 

Mocorito, cotton region, 188. 

Moctezuma, mineral region of Sonora, 
123. 

MoUusca, on Mexican coasts, 17. 

Moloacan, asphaltum deposits, 157. 

Monetary system of Mexico, remarks, 
256-7. 

Monkeys, varieties; see Mammalia. 

Monte- Alb&n, ancient ruins, mention, 
55. 

Monterrey, lead mines, 142; reduc- 
tion works, 170; cacahuate region, 
198; cotton factories in, 228; 
breweries, 233. 

Morelos, position, 3, 4; area and 
population, 7-10; geology and 
mining wealth, 21-22, and scattered 
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geQ«nd informfttion, 108-74; rail- 
way, 76>79, scattered; lake, 156; 
agriculture, 13, 14, 175-208, scat- 
tered; stock raising, 209-24, scat- 
tered; educatioQ, scattered, 40-51; 
antiquities, 56; manufactures, 232, 
237; internal trade, 260; value of 
public lands, 290. Illustrations. 

Moreno hill, coal beds, 153. 

Monquito, see Insects. 

Mountains, description of, 1-2. 

Mulberry tree, various kinds pro- 
duced in Mexico, 204-5. 

Mule, see Live Stock. 

Muleg^, position, 110; beds of man- 
ganese, in L. Gsl., 130. 

Museums, public and private, general 
information on, 54~%7. 

Music, proficiency in. 53. 

Mdzqufz, rich metalliferous region, 
112. 

Myadestes unicolor, see Birds. 
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Nacional Mexicano, railroad, see 

Railways. 
Nantzintiopa, gold deposits 131. 
Naphtha, deposits of, 158, 
Naranjos, gold placers, 132. 
Navachiste, bay, short description, 

247. 
Navaias hill, obsidian beds, 18. 
Navidad, see Ports. 
Navy, see Defense t. 
Nazas, river, mention, 206. 
Negroes, mention, 8. 
Newspapers, see JournaliBm. 
New York and Cuba Mail Steamship 

Company, ports of Mexico the 

line comes to, 251. 
Nickel, mines of, 149. 
Nieves, gold mines 135. 
Ni-fn, detailed information on this 

insect, 219-21, with cuts; Ni-fnea, 

properties and Udes of this sub- 
stance, 221-2. 
Niltepec, iron beds, iu Tehuantepec, 

139. 
Nochicaca huatl, species of cocoa, 

196. 
NochistUn, iron mines in Oaxaca, 

139. 
Nogales, a commercial centre, 250. 
Nopal, or Indian fig, Mexican fruit, 

12. 
Noriega, R. and Brother, large sugar 

producers in Morelos, 192. 
Nueva Golgonda mines, 132. 



Nuevo, arm of the Gonzalez river, 
104; Ditto Laredo, a commercial 
centre, 97. 

Nuevo Ledo, position, 4; population, 
7-10; affric, 13; scattered, 175-208; 
cattle breeding, scattered, 209-24; 
geology and mming wealth, 17-22, 
129; education, scattered, 40-51; 
library, 60; r Ail ways, 84-85; water- 
ways. 106; manufactures. 228, 232- 
4, 238; internal trade, 260; value 
of public lands, 290; see Illustra- 
tions. 
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Oaks, in Mexico, 12, 14, 204-5. 

Oaxaca railroad, see Railways. 

Oaxaca, position, 3; climate and fruit 
production, 5; population, 7-10; 
soil and agriculture, 11, 13-14; 
scattered, 175-208; cattle breeding, 
scattered, 209-24; geology and 
mining wealth, 17-22; scattered, 
108-74, 226; education, scattered, 
40-51; antiquities, 55; library, 60; 
waterways, 105; manufactures, 227, 
231, 233, 239; ports, 246, 249; value 
of public lands, 290; see Illustra- 
tions. 

Observatorio, Astrondmico Nacional, 
and Astrondmico Central, 53-54; 
Meteoroldgico Central, 54. 

Obsidian, deposits of, 18. 

Ochre, where found, 148. 

Ocote-pine, 12. 

Ocotl&n mining region in Oaxaca, 122. 

Oils, where found, 20. 

Ojinaffua, coal beds, 155. 

Ojocaliente, deposits of potters' earth, 
19. 

Oleaginous plants, produced in Mex- 
ico. 198-9. 

OlomatUn, iron beds, 152. 

Onyx, quarries in Pnebla, etc., 21; 
important information, 162-3, 167. 

Opals, varieties and where found, 18, 
164-5. 

6pata-Pimas, Indian tribe, 8. 

Oposura, rich beds of copper, 144. 

Oranges, Mexican product, 201-2. 

Orchids, in Mexico, 13. 

Ores, kinds and where lying, redac- 
tion, etc., 17-22, 108-174. 

6rgano, plant, in Mexico, 13. 

Orito, gold mines, 132. 

Orizaba, volcano, 110; sulphur beds, 
162; manufacturing centre, 227. 

Ore, partido, gold placers, 131. 
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Oropeo, copper minea, 143-4. 

Ortiz, Fernando, first teacher of med- 
ical sciences in America, 60. 

Ostrich, see Live Stock. 

Othomies, Indian tribe, dwelling 
places, 7. 

Ounce, see Mammalia. 

Owl, see Binis. 

Oysters, slight information, 223. 

Ozulnama, cotton region, 187. 



Pabelldn, silver lode, 119. 

Pacheco, Carlos, statesman, bis ef- 
forts to revive silk culture, 218, 
267. 

Pachnca, a centre of the mining bus- 
iness, 20, 112-4; copper mines, 143; 
amount of ores reduced, 169. Il- 
lustrations. 

Pacific Mail Steamship Co., its reg- 
ular visits to Mexican Pacific ports, 
252-3. 

Painters, list of, 52. 

Palauao, gold mines, 132. 

Palenque, ruins in Chiapas, 56. 

Palizada, tobacco region of Cam- 
peachy, 200. 

Palmar hill, sulphur springs, 161. 

Palmilla, rich mineral region, 112. 

Palmira, lead mmes, 142. 

Palomas, lake, mention, 207. 

Palms, in Mexico, 13, 197. 

Pames, Indian tribe, dwelling, 7. 

Pimpano, see Fish. 

Pan dure, a notable family of potters, 
236. 

Pantepec, region of mines. 111. 

P&nuco, asphalt and petroleum de- 
pobits, 157; see Ports; Ditto, river, 
description, 101. 

Papabucos, Indians, where dwelling, 
8. 

Papacindin, copper mines, 144. 

Papaloipan, nver, tobacco region, 
200. 

Papanoa, a small port, 248. 

Papantla, cotton region, 187. 

Papaver spinosum, see Chicalote. 

Paper, manufacture of, 230. 

Pargo, see Fish. 

Parral, famous silver region of Chi- 
huahua, 119-21. 

Parrott, see Birds. 

Partridge, see Birds. 

Pastoria hill, iron beds, in Puebla, 

140. 
Pasture, abundance of, in Mexico, 
211-2. 



Patents, regulations on, 273-74. 

Pea or pisnm satioum, grass, in Mex- 
ico, 211. 

Peach, see Agriculture. 

Peaks, see Mountains. 

Pear, Mexican fruit, 11, 13. 

Pearls, staple of trade, 16; full par- 
ticulars, 222-3. 

Pearl spar, in mines, 1 1 7. 

Pedagogic Congress, objects of, 41. 

Penal establishments, reforms, 68- 
69. 

Peftamillier, in Queretaro, auriferous 
ores, 131-2. 

Peftdn Blanco, silver region, in San 
Luis Potosi, 119. 

Pefiuela, rich lode of lead, 142. 

Peonage, remarks on, 275-6, 279-82. 

Peotilbis, sulphur beds, 160. 

Pepper, Mexican product, 204. 

Peras, mining region in Oaxaca, 122, 
134, 139. 

Peronal, lake, mention, 207. 

Perote, mountain, description, 2; 
garpet beds, 19. 

Ferula, see Ports. 

Peruvian bark, product of Mexico, 
203-4. 

Petlacala, port, see Ports. 

Petlapa, habitat of the Ni-fn worm, 
221. 

Petroleum, discoveries of, 20; 
deposits of, 122, 157-9. 

Pharmacy, instruction in, 51. 

Phonoiite. in mines, 1 14. 

Pico del Teyra, gold mines, 135. 

Piginto, river, mention, 106. 

Pignano, lead mines, 142. 

Pijijiapa, see Ports. 

Pilas, hill, see Calavera. 

Pildn, river, mention, 100. 

Pineapple, Mexican product, 5, 176, 
201-^; pine, or pinus comunis, and 
pinus religiosus, 12, 197-98, 204, 
*/05. 

Pineta hill, opal lieds, 165. 

Pinos, silver miniug district in Zaca- 
tecas, 118. 

Piauiculture, slight information, 223. 

Pita, see Airaves. 

Pitahaya, Mexican fruit, 12. 

Pitajaiae cactus, see Pitahaya. 

Pito real, see Birds. 

Plantain, Meiican product, 5, 13, 176, 
201-2. 

Plateros, zinc deposits in Zacatecas, 
146 7. 

Platinum, deposits in Mexico, 21, 
147. 

Playa de Jimenez, coal beds, 155. 
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Plain, fruit, 5, 13. 

Poa, fibrous plant ot M«zioo, 176. 

Pochntla, petrolenm springs, 159; 
cotton region, 188. 

Polybasite, in mines, 126. 

Pomegranates, in Mexico, 13, 201-2. 

Poplar, product of Mexico, 204>6. 

Popocatepetl, volcano, height, 2; 
sulphur beds, 110, 161. 

Popolocos, Indians, where dwelling 8. 

Poppy, a Mexican product, 204. 

Population, number, races, and 
where dwelling, 7-10; means of 
subsistence, 11-12. (Each race re- 
ferred to 8ei»arately). 

Pdpulo, San Luis Potosi, auriferous 
ores, 132. 

Porch, J. W. and Company, their 
projected steamship line to Mex- 
ican ports, 262. 

Porphyry, where found, 18, 116, 125. 

Ports, on the gulf of Mexico, 242-46; 
oa the Pacific Ocean, 246-50; dry 
ports, 250; inprorements made and 
making, 253. 

Post-offices, see Postal service. 

Postal service, past and present con- 
dition, 70-71; international con- 
ventions, and reduction of postage, 
71-72; general service by land and 
sea, 72-73; amount of service 
rendered, 73; mail steamships. 

Potosi, bight, see Ports. 

Potrero, gold deposits, 132. 

Potters' earth, its abundance, 19, 

Pottery, general information on this 
industry. 2.35-7. 

Poultry, see Birds. 

Pregones, deposits of cinnabar, 137. 

Presas, river, see Conchas or Presas. 

Presbyterian missions, see Religion. 

Preserves, see Confectionery. 

Presidio del Norte, rich coal beds, 
154. 

ProafLo hill, silver mining district, 
position and height, 118. 

Progreso, reduction works in Quer- 
4taro, 170; Ditto, port, see Porte. 

Protestants, see Religion. 

Public credit, see Mexican Treasury, 
255-6. 

Public Instruction, see Education. 

Puebla, position, 3, 4; rainfall, 6; 
population, 7-10; agric, 13; scat- 
tered, 175-208, 273; cattle breed- 
ing, scattered, 209-24; geology 
and mining wealth, 17-22; scat- 
tered, 108-74; education, scattered, 
40-51; antiquities, 56; library, 59; 



railways, 77-92, scattered; manu- 
factures, 22&>7, 229-30, 232-5; 
internal trade, t^; value of pub- 
lic lands, 290; see Illustrations. 

Puente de Piedra, coal beds, 155. 

Puerto Xngel, oil deposits, 20; port 
of Oaxaca, description, 249; Ditto* 
Escondido, see Ports. 

Pulque, a Mexican liquor, 13, 186, 
190-2. 

Puma, see Mammalia. 

Pumnuce Stone, deposits, 18. 

Pungarabato, copper beds, 144. 

Purificacidn, river, see Soto de la 
Macina. 

Purungueo, copper mines, 144. 

Pyrites, in mines, 117, 118. 



Quail, see Birds. 

Quebrada Honda, gold deposits, 132. 

Quebradilla, rich silver lode in 
Zacatecas, 118. 

Queretaro, population, 7-10; agric, 
13; scattered, 175-208; cattle rais- 
ins, scattered, 209-24; geology and 
mming, 18-22; scattered, 108-74; 
education, scattered, 40-51 ; 
library, 60; railways, 81-82; man- 
ufactures, 227, 229, 233; internal 
trade, 260; value of public landa^ 
290; see Illustrations. 

Quicksilver, see Cinnabar. 

Quiebrahacha, wood, 14. 

Quilate, bridge, petroleum deposits^ 
157. 

Quince, Mexican fruit, mention, 13. 

Quinquina (Peruvian bark), product 
of Mexico, 203-4. 
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Rabbit, see Mammalia. 

Railroads, see Railways. 

Railways, detailed account of the 
railroads in operation, building, and 
to be built, with remarks on their 
advantages, with map, 22, 74-97, 
99, 152, 173, 241-42, 250, with sev- 
eral illustrations. 

Rainfall, in each section, 5-7. 

Rami^, a product of Mexico, 189. 

Ramirez, S., mining engineer and 
writer, 152. 

Ramos, rich metalliferous region of 
San Luis Potosi, 112, 119, 145. 

Rancho Estrada, tin beds, 147. 

Rattlesnake, see Reptiles. 
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Rfty6ii, oinnabar mines, 137; lead 
mines, 142; coal beds, 156; redno- 
tion works, 170. 

Real de Arriba, mineral region in the 
state of Mexico, 125; del Cristo, 
metalliferous region in ditto, 124, 
125; del Monte, famous mining 
region, 18-20, 112-15, 143; del 
Rosario, mineral district in Sonora, 
123; Reliz, mineral district in Coa- 
hnila, 126; de San Marcial, coal 
beds, 156; Vie jo, mineral district 
in Coahnila, 126. 

Reatas and ropes, manufacture of, 
229-30. 

Rebozo, a species of shawl made in 
Mexico, 228. 

Rednctton works, where situated, 
167-70. 

Reforma, boulevard of Mexico city, 
292. 

Refugio, lead mines, 142. 

Relics (prehistoric), see Archsoology. 

Regla, rich mining district, 112-13. 

Religion, general information, 25-27. 

Remedios, zinc deposits, in Jalisco, 
147. 

Reptiles, where they live, 16. 

Rhea, see Ramie, 

Rhea Americana, see Ostrich. 

Rice, a product of Mexico, 11, 198. 

Ricino Gomunis, see Castor Bean. 

Rico, gold deposits, 132, 

Riley, Bishop H. C, his labors in 
Sfexico, 27. 

Rincdn de las Vaoas, marble quarries, 
163. 

Rio Blanco, noted mineral region in 
Quer^taro, 126; gold ores, 132; 
mercury deposits, 136; Jamaica, 
anthracite coal beds, 19. 

Rio, Manuel, a distinguished Mexican 
mineralogist, 115. 

Rionio, a mineral, 115. 

Rivers, see Hidrography. 

Roads, railways, m operation, build- 
ing, or to be built, 22, 76-95, 99, 
241-42, 255-^6; their effects, 95-97, 
bridle, carriage and wason roads, 
existing lines, with ample details, 
97-99. Illustrations. 

Roman Catholics, see Religion. 

Romero, Matfas, Mexican statesman, 
reference to, 202; secretary of the 
treasury, etc., 300. 

Romero Kubio, M., statesman and 
notable miner, 136; minister of 
government in Mexico, 300. 

Rosario, river, short description, 106: 
silver region in Sinaloa, 121; gold 



placers, 133; copper beds, 145; cot- 
ton region, 188. 

Rosewood, in Mexico, 14, 205. 

Rubber, where produced, 11, 14, 176, 
202-3. 

Rubies, deposits of, in Durango, 165. 

Ruins, ancient, see Archieology. 
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Sabbadilla, pasture, in Mexico, 211. 

Sabine, product of Mexico, 204-^5. 

Sacapulco, see Ports. 

Sacxi, a textile plant of Mexico, 184. 

Saddlery, manufacture of, 231. 

Sahuaripa district, gold placers, 134; 
copper deposits, 144-5; tin mines, 
147. 

Safamanca, deposits of potters* earth, 
19; cotton factories in, 227. 

Salaries, see Wages. 

Salina Cruz, port of Tehuantepec, 
description, 249. 

Salinas, lead mines, 142. 

Saltillo, coal beds, 154; factories of 
Zarapes, etc., 228. 

Salts, common, abundant, 19, 122; 
other kinds, 11 2; chloride of sodium, 
164. 

Salubrity, in the several regions, 3-5. 

Salvatierra, cacahuate region, 198; 
cotton factories, 227. 

San Andres, lake, description, 101; 
coal beds, 151; petroleum deposits, 
156; Ditto Tuxtla, see Vera Cruz; 
volcano, 110; tobacco region, 200-1; 
San Antonio, mineral district in 
Lower Cal., 110, 128-9; great cot- 
ton factory in Mexico, 227; Ditto 
de los Buenos, gold mines, 132; 
Ditto de los Rfos, gold mines, 134; 
San Bias, Mexican port, 246-7; San 
Bartolo, Durango, gold placers, 131; 
San Bemabe, great silver lode in 
Guanajuato, 116; ditto in Zacate- 
cas, 118; San Borja, gold placers 
in Lower Cal., 110, 130; San C^- 
los, rich mineral region, 112; San 
Cosme, .cinnabar mines, 137; San 
Cristobal, mineral region in Chia- 
pas, 128; San Damiin, coal beds, 
19; San Diego la Reforma, asphal- 
tum beds, 158; San Dimas, rich 
mining district in Duranso, 112, 
122-24; San Francisco, lead depos- 
its, 141; San Felipe, tin mines, 147; 
coal beds, 154; see Ports; San Ig- 
nado, silver lode, 129; copper beds; 
145; farallon on the Pacific, 247; 
San Jerdnimo, lead mines, 142, 



sao 



INDEX. 



San Jo8^ de Bnenaviata, tin beds, 
147; Ditto del Estafto, tin mines, 
148: Ditto de Itnrbide, mercary 
deposits, 136; Ditto del Oro, met- 
alliferous region, 112-3, 132; Ditto 
del Parral. q. v. ; Ditto de Teopari, 
gold placers, 134. 

San Juan, mineral region in Aguas- 
oalientes, 127; Ditto Cosal^, gold 
placers, 134; Ditto de los Reyes, 
tamoos silver lode, 1 16 ; Ditto de 
UMa, fortress of Vera Cruz, 243; 
San Juanico, in Lower Cal., 250; 
San Lais, see Ports; San Marcial, 
coal beds, 150; San Marcos, port 
of Chiapas, 249; San Martin, coal 
beds, 19; Ditto Nepomaceno, ar- 
gentiferous lode, 141; Ditto Tex- 
nieMcan, brassioa region, 19S; San 
Miguel Mitontic, asphaltum beds, 
158; Ditto de las Peras, q, v.; 
Ditto Sola, lead deposits, 142; San 
Nicol&s, group of silver lodes, 116; 
coal beds, 155; opal beds, 164; San 
Onofre, deposits of mercury, 136; 
San Pedro, rich metalliferous re- 
gion, 112, 132; Ditto Chenalhd, as- 
phaltum beds, 158; San Pedro y 
San Pablo, river, mention, 103; 
San Quiatin, in Lower Cal., 250; 
San Romualdo, cinnabar mine, 137; 
San Rafael, large paper factory, 
230; port of Lower Cal., 249; min- 
eral region in Michoacdn, 124; San 
Sebasti&n, centre of valuable mines, 
127-8. 

San Luis Potosl, position, 4; popula- 
tion, 7-10; agriculture, 13; scat- 
tered, 175-208; livestock breeding, 
scattered, 209-24 ; geology and 
mining wealth, 17-22; scattered, 
108-74; education, scattered, 40-51; 
library, 60; railways, 84-86; man- 
ufactures, 228, 233; internal trade, 
260; value of public lands, 290; see 
Illustrations. 

Sand, for glassware, deposits, 167. 

Sandal, product of Mexico, 205. 

Santa Agueda, copper region of 
L. Cal., 145. 

Santa Ana, group of silver lodes 116. 

Santa Catalina, lead mines, 142. 

Santa Cruz, manufacturing centre 
in Tlaxcala and Guanajuato, 227. 

Santa Eulalia, famous silver region 
in Chihuahua, 119-21. 

Santa F6, copper region of Chiapas, 
. ample details, 146; export of copper 
from, 172. 



Santa Gkrtrndis, gold plaoen in L. 

Cal., ilO, 130. 
Santa Brfgida, silver lode, 113, Santa 

In^s, ditto, 113; Ditto, see Porta. 
Santa Maria, bay in L. Cal., 250; 

Ditto de la Huerta, opal deposits. 

18; Ditto Pefioles, gold placers, 

134; Santa Rita, silver lodes, 113. 
Santa Rosa, mineral region of Coa> 

huila, 121; tobacco region in 

Oaxaca, 201; Ditto de Cosihniria- 

chic, q. V. 
Santa Rosalia, cotton region, 189. 
Santiago river, see Grande de Lerma; 

copper region in L. Cal., 145. 
Santo Domingo, gold placers, 132; 

lead mines 141. 
Santo Nifio, region of mines. 111. 
Santuario del Desierto, deposits of 

ochre, 148; Ditto de la Villa de 

Guadalupe, opal beds, 165. 
Sapphire, deposits of, in Mexioo, 

165. 
Sassafras, a Mexican product, 204. 
Schinus MoUe, Mexican product, 

204. 
Schistous chlorite, in mines, 116. 
b^chools, see Education. 
Science, Progress made in study of, 

49-54. 
Scorpion, see Insects. 
Sculptors, Mexican etc., list of, 52. 
Seasons, see Climates. 
Seco, river, description, 102, 104-105. 
Sefstrom, mineral o|fist, 115. 
Selenide, form of bismuth, 148. 
Senna, a Mexican production, 204. 
Senzon tepee, coal beds, 151. 
Sericulture, where carried on, 218; 

instuction in, 218. 
Seris, Indian tribe, 8. 
Serpentine, in mines, 116. 
Serpents, see Reptiles. 
Serrana, snake, see Reptiles. 
Serrano, deposits of potters' earth, 

19. 
Serranos, Indians, where dwelling, 

7-8. 
Sesamun Orientale, see Benneaeed. 
Sestfn, mineral district of Dnrango, 

124. 
Shaddocks, Mexican products, 201-2. 
Shark, see Fish. 
Sheep, see Live Stock. 
Shej^herd, A. R., successful American 

mmer in Chihuahua, 120. 
Shoes, manufacture of, 231-2. 
Sierra de la Ascensidn, in Durango, 

gold deposits, 130-1; del Oro, 
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mineral diatriot, 131; Bacaria, 
tin mines, 148; de Cananea, mineral 
region in Sonora, 123; del Doctor, 
bismuth mines, 148; dela Eetafiera, 
tin mines, 147-8; Gorda, garnet 
beds, 19; copper beds, 145; precious 
stones, 165; Madre, iron beds, 140; 
Mojada, . mineral region in Coa- 
huila, 126-7, Rica, coal beds, 155; 
de Salsipuedes, ores of mercury, 
137; de San Francisco, fi^alena 
mines, 141; de Santa Rosa, bismuth 
beds, 148; de Tapalpa, ditto, 148; 
de Temascal, coal oeds, 155; de 
Timulco, silver region in Coahuila, 
127. 

Sihuatanejo, port, description, 248. 

Silicious Schists, where found, 18. 

Silk worm, cultivated in Mexico, 
199, 217-8; silk manufactures, 228- 
9. 

Silver, extensive information on the 
great deposits, 18, 20, 112-130, 
144, 146, 166; coinage, 172. 

Sinaloa, position, 3, 4; population, 
7-10; agriculture, 13, and scattered, 
175-208; river, 106; stock raising, 
scattered, 209-24; geology and 
mining wealth, 17-22; scattered, 
108-74; education, scattered, 40- 
51; commerce, 246-47; waterways, 
106; manufactures, 227, 234; ports, 
241, 247; value of public lands, 
290; see Illustration. 

Sisal hftmp, see Henequen. 

Skins, of various animals, exporta- 
tion, 216-7. 

Skunk, see Mammalia. 

Snakes, see Reptiles. 

Snuflf, manufacture of, 234. 

Soap, manufacture, 234, 235. 

Society in Mexico, see Manners and 
Customs. 

Societies, artistic, literary, benevo- 
lent, etc. 60-61; 276-7. 

Soconusco, see Chiapas, port, 249. 

Sodium, mines of, 149, 164. 

Sody, sugir manufacture in Oaxaca, 
232. 

Soledad, coal beds, 19. 

Solfataras, where existing, HI. 

Sombrerete, famous silver mining 
region, 112, 118-9, 137, 146^-7. 

Sonora, position, 4; population, 7- 
10; affric, 13; scattered, 175-203; 
st*e Illustration; cattle breeding, 
scattered, 209-24; geology and 
mining wealth, 17-C2; scattered, 
108-74; education, scattered, 40- 
51; railway, 93-94; waterways. 



106; manufactures, 228; ports, 246; 
value of public lands, 290; 

Soto de la Marina, river, description, 
100. 

Southern Railroad, see Railways. 

Spanish grass hemp, see Feather- 
grass. 

Spanish liquorice, Mexican product, 
204. 

Sparrow, see Birds. 

Squirrel, see Mammalia. 

Steamship lines, plying to Mexican 
ports, 251-3. 

Stones, precious, 18-19; building, 
21; fine stones, 21; precious stones, 
general information on Mexican 
beds, 164-5. 

Strix Axis, or red owl, see Birds. 

Sturn, Herman, holder of a railroad 
franchise, 95. 

Sugar and Sugar-cane, Mexican pro- 
duct, general information, 5, 11, 
14, 192, 232. 

Sullivan, railroads, see Railways. 

Sulphur, beds of, 18, 19, 110, 112; 
detailed information, 160-2, 166. 

Sultepec, mineral region in Mexico 
(State), 124-5, 142. 

Sun and Moon stones, deposits, 19. 

Swallow, see Birds. 

Swine, see Live Stock. 

Sword-fish, see Fish. 

Syenite, in mines, 116, 118. 



Tabares, copper region of Guerrero, 
145 ; platinum beds, 147; topaz and 
sapphire beds, 165. 

Tabasco, position, 3; mortality, 4; 
population, 7-10; soil and agric, 
11, 14; scattered, 175-208; see 
Illustrations; labor, 282; fauna, 
cattle breeding, etc., 17; 209-24; 
education, scattered, 4(^51; tele- 
graphs, 74, 75; waterways, 102-5; 
manufactures, 231; port, 244, value 
of public lands, 290. 

Tabernillas, gold placers, 131. 

Tac^mbaro, copper mines, 144; caca- 
huate region in Yucatan, 198. 

Tacubaya, city in the F«ideral Dis- 
trict of Mexico, 292. 

Talcacahuatl, see Cacabuate. 

Talc-slate, in mines, 116. 

Talpa, mineral district of Jalisco, 127. 

Tamarind, in Mexico, 14. 

Tamaulipas,. position, 3, 4; popula- 
tion, 7-10; agriculture, 11, 13-14; 
scattered, 175-208, 273; cattle 
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breeding, scattered, 209-24; geol- 
ogy and mining wealth, 19-22 ; 
scattered, 108-74; railways, 22, 74, 
81-89, scattered; education, scat- 
tered, 40-dl; submarine cable, 76; 
riv^ers and lakes, 100-1; ports of, 
243-4; value of public lands, 290; 
see Illustrations. 

Tamazala, lead mines, 142. 

Tamazuncbal^, caoahuate region, 198. 

Tambor hill, coal beds, 151. 

Tamesi, river, position and canaliza- 
tion, 101. 

Tampioo, port, description, 243. 

Tancasnequi, coal beds, 153, 155. 

Taneliim, asphaltnm deposits, 157. 

Tanneries, in Mexico, 231-2. 

Tantoyuca, cotton region, 187, 

Tapado, saJt deposits, 164. 

Tapalpa, mineral district of Jalisco, 
127. 

Tapijulapas, Indian tribe, 8. 

Tapir, see Mammalia. 

Tapona, sulphur beds, 160. 

Tarantula, see Arachnida. 

Tarascos, Indian tribe, 8. 

Tatalila, region of mines. 111. 

Taxco, rich metalliferous region in 
Ouerrero. 112, 125-6, 145, 147. 

Taxodium distichum, see Flora. 

Tecali, onyx quarries, 162-3; see 
Onyx. 

Tecolutla, river, description. 102. 

Tecomastlahuaca, alabaster quarries, 
163. 

Tehuantepec, isth., position, 3; pop- 
ulation, 7-10; river, 105; agricul- 
ture, scattered, 175-208; fauua, 17; 
geology and mineral wealth, 17-22; 
139; education, scattered, 40-51; 
railway, 22, 92; see Illustration; 
silk reeling by Indians, 218-9; port, 
249. 

Tecomatlan, iron mines, 152. 

Tehuilotepec, mineral region in Guer- 
rero, 12&-6. 

Tejupilco, copper mines, 144; depos- 
its of precious stones, 165. 

Telegraphs, extent of the network, 
74; solidity of lines, and difficul- 
ties of preservation, 74-75 ; ser- 
vices rendered, receipts and expen- 
ditures, 75; submanne cables, 75, 
76. 

Telephone, general information on, 
76-76. 

Temascalcingo, sulphur beds, 161. 

Temascaltepec, rich metalliferous re- 
gion, 112, 125. 137. 

Temezontla, coal beds, 153. 



Temeztla, silver-producing diatriet of 
Puebla, 125. 

Tempoal, fine coal beds, 153. 

Tenacatita, see Ports, 

Teocaltiche, tin mines, 148. 

Teocote, Mexican wood, 12. 

Teoxomulco, mining region in Oax- 
aca, 122. 

Tepan tepee, petroleum springs, 158. 

Tepexco, coal beds, 153. 

TepezaU barranca, opal beds, 18; 
copper beds, 145; sulphur deposits, 
162; opal beds, 165. 

Tepic, position, 3; population, 7-10; 
education, scattered, 40-51 ; mining 
wealth, 129. 173-4; agricultare, 
scattered, 181-208; stock raising, 
scattered, 209-24; sugar making, 
232; port, 247; value of public 
lands, 290. 

Tepoxtepetl, rich metalliferous re- 
gion, 112, 140. 

Tequila, mineral district of Jalisco, 
127; alcoholic beverage of Mexico, 
158. 

Terminos, see Lagnna de. 

Tetela, district, petroleum springs, 
158. 

Tetela del Oampo, gold deposits, 131. 

Tetela del Oro, region of mines. 111, 
125. 

Teteles, sepulchres, mention, 55. 

Teul, ancient ruined fortress, men- 
tion, 55. 

Texcoco, coal beds, 155. 

Texmeldoan, coal beds, 19. 

Textile plants, varieties, see Flora. 

Tezintldn, cacahuate region, 198. 

Theatres, in Mexico and other towns, 
61-62. 

The Anglo-American, foreign news- 
paper in Mexico, 64. 

The Mexican Financier, newspaper 
in Spanish and English, of Mexico, 
65. 

The Two Republics, American news- 
paper in Mexico, 64. 

Thistle, weed, in Mexico, 211. 

Ticul, tobacco region of Gampeachy, 
201. 

Ticurubay, a mineral compound, 130. 

Tierra Galiente, descrip., 3-4; frfa, 5; 
templada, 4-5. 

Tiger, see Mammalia. 

Tillia, Mexican product, 204. 

Timber, qualities and places, 12, 176 
-9. 

Tin, mines of this metal, exploitation, 
etc., 147-8, 166. 

Tibilitzin, gold deposits, 131. 



